
HIGH h CONVfYnR 2020111 

or a functiOnally equivalent or superior ventless oven system 

PERFORMANCE 
• The High h Conveyor 2020 offers high­

heat transfer rates for accelerated cooking, 
a srNII enough footprint to fit virtually 
any application, and does not require the 
energy consumption and higher HVAC 
needs of larger ovens. 

VENTILATION 
• UL 7108 CKNLZ) fisted for ventless 

operation.' 

• E~ 202 test (8 hr): 
- Product Pepperoni Pizza 

Results: 1.05 mglm1 

- Product: Sandwiches 
Results: 1.91 mglml 
Ventless Requirement <5.00 mg/m1 

• Internal catalytic filtration to limit smoke, 
grea,Se, and odor emissions. 

1. Blowe~ Motor 
2.lmpinged /Ur 
3.lmpingement Heater 
4. Cab lytic C~ (optionaD 
5. Conveyor Motor 

~~-------------------------------
Item No. _____ _ 

Quantity _ ______________________________ _ 

EXTERIOR CONSTRUCTION 
• 430 stainless steet front. top, sides and back 

• Cool to touch covers and panels 

INTERIOR CONSTRUCTION 
• Stainless steet interior 

• 2<Hnch cook chamber 

STANDARD FEATURES 
• Smal footprint with~ eleeeding other 28-inch CorM!)'Cll'S 

• lndependently<ontrolled top and bottom air impingement 

• Variable-speed High h reaculatng impingement airfuw system 

• Stact.able de5igl up to 3 Jl9l {reqtjres stdilg kits) 

• Variable-speed blower motors 

• Easy to dean mol'l04inger design 

• Idle mode for energy conservation 

• Built-in self diagnostics for monitoring oven components 

• l eft or right feed conveyor belt direction via software 

• lndudes plug and cord (6ft.) 

• lndudes one 6·conveyorextension 

• Warranty - one year parts and labor 

• Smart voltage sensor technology (U.S. only) 

OPTIONAL FEATURES 
• Split belt with individually-adjustable speed settings 

(split 50150 or 70130) 

• Extended Warranty 

• Dual catalytic converters for ventJess operation.t 

c@us C E [IJ 
This product conforms to the ven1iloon recom~s set forth by NFPADO using 
EPA202 test method. 
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Design Features 

Air Row 
Stage 3 

Stage 1 

DUCTLESS HOOD 
MODEL: RH-2 

or a functionally equivalent or superior vent less hood system 

• Eliminates the need for duct and roof 
exhaust systems 

• Type II stainless steel hood provides 
three stage filtration for the removal of 
grease and odor associated with food 
service applications and equipment 

• This hood is intended for use with 
electric appliances 

Ductless Hood System 

This hood utilizes three~stage filtration for removal of 
vapor and odor. 

1. High Efficiency stainless steel baffle filter 
traps larger grease particles 

2. High Efficiency (MERV 14) pleated filter 
traps fine particles 

3. Activated Carbon and/ or Permanganate 
Media is used to address odor 

-:r~----~---~~:-----~------
A B 

Right side of Hood houses 

Controls and Controls cabinet, 

24" clearance is required for 

service and operation. 

MODEL SIZING A 8 
C s HElGffT 
w/ROBE 

4824-30 30" 
4824-36 48" 36" 
4824-48 48" S6• or92" 
S424-30 30" 
5424-36 54" 36" 
5424-48 48" 
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Secure Robe to floor/ counter 

top using 3/8" hardware 
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Spec1f1cat:ons 

Construction: 
18 to 20 gauge Stainless Steel 

Hood Weight: 
175-250 lbs 

Shipment Weight: 
200 - 2751bs 

Shipping Dimensions: 
Height: 31" 
Width: 32 - 55" 
Length: 54 - so· 
(Weights and Dimensions do not include 
Robe) 

Suggested Spec1f1cat1ons 

Filters 

Electrical Specifications : 

DUCTLESS HOOD 
MODEL: RH-2 

Hood: 120 Volt- 1 Phase - 60 Hz- MCA 13.5 Amps - MOP 15 Amps 
Appliances: Qty 1 or 2, electrical options: 

115 Volt- 1 Phase - 60 Hz- 20 Amp 
230 Volt- 1 Phase - 60 Hz - 30 Amp 
2081240 Volt- 3 Phase - 60 Hz- 30Amp 

CFM: 30" = 400, 36" & 48" = 600 (DIM ·s· from model sizing table) 

Approx. Decibel Level: 64 

Baffle Filter: 
High Efficiency Baffle Filter, Ul1 046 listed 

High Efficiency Filter: 
High Efficiency Filter, MERV 14 

Odor Media: 
Activated Carbon and/ or Potassium Permanganate 

Grease baffle filter should be NSF and UL or ETL Listed to UL 1 046 and should extract up to 
90% of grease particles at 7 microns and above. The High Efficiency filter shall have a MERV 
14 rating. Odor control media shall contain activated carbon and/or potassium permanganate. 

1. Local Codes: 
Ensure your local codes or local AHJ permit ductless 
hoods. 

2. Application Constraints: 
Ensure the application is within the specified constraints 
of the hood. NOTE: Not for use with gas appliances. 

3. Location: 
Ensure the location you are installing the hood meets 
proper clearances. (1 8" min clearance from top of hood) 

4. Electrical Specifications: 
Specify electrical requirements when ordering the hood 
if other than noted above. 

5. Interlocks: 
This hood is interlocked with the electrical appliance 
being covered per Ul710B & NFPA 96. 

6. Filters: 
Failure to use specified filters will void warranty. See 
filters listed above. 

7. HVAC Loads: 
Heat generated by the electric appliance must be 
included in HVAC load calculations. 

8. Applications: 
Hood may be installed to cover appliances that meet or 
exceed the emissions requirements of EPA 202 and 
Ul710B 



TurboChefTechnologies Inc. 

HhB and HhB 2 Ventless Submittal Information 

Spec Sheet .......................................................................................... -................................................................... 1.1 

UL • Ventless Label ............................................................................................................................................. 2.1 

UL• Listing ................................................................................................................................................................... 3.1 

UL • KNLZ Explained ...................... ·-··-·-·································································································· 4.1 

City of Los Angeles LAPC and LAMC Approval ................................................................ 5.1 

HHB UL • Certification Emissions Test ........................................................................................ 6.1 

Grease Emissions of Grease-Laden Products .................................................................... 7.1 

Emissions by Product ..................................................................................................................................... 8.1 

HHB ASTM Energy Test Result ................................................................................. ·-·-·············-······· 9.1 

HHB Energy Usage Estimate ................................................................................................................... 10.1 

Oven Surface Temperatures·-····--········································································································· 11 .1 

e 2005·2013 TurboChefTechnologies, Inc. '''t':lii'"'' DOC·1205/ Rev K/ May 2013 



THE 

HIGH h BATCH 2™ 
or a functionally equivalent or superior ventless hood system 

PERFORMANCE 
• Heat transfer rates (h) are 3X-4X typical 

convection oven 

• Heat transfer rates (h) are 2X typical 
conveyor oven 

• The High h Batch 2 offers high quality, full 
baking capabilities up to SX faster than 
traditional cooking equipment, achieving 
conveyor-type results in a compact size 

VENTILATION 
• Ul (KNlZ) listed for ventless operation.t 

• EPA 202 test (8 hr): 
- Product I Results 

- Fries, Chicken Breasts, Chicken Wings, 
and Ground Beef Patties I 0.10 mglm3 

- Pepperoni Pizzas I 0.40 mglm3 

- Ventless Requirement: <5.00 mglm3 

• Internal catalytic filtration to limit smoke, 
grease, and odor emissions. 

1. Blower Motor 

2.1mpinged Air 

3. Oscillating Rack 
4. Catalytic Converter 

S.lmpingement Heater 

Pr~ect ________________________________________ _ 

Item No. ____________________ _ 

Quantity - -------------------------------------

EXTERIOR CONSTRUCTION 
• Stainless steel front, top, back, and powder-coated sides 

• 4 .. (1 02 mm) matte black legs 

• Ergonomic, cool to touch powder-coated door handle 

INTERIOR CONSTRUCTION 
• 304 stainless steel interior 

• Watertight construction 

• Interchangeable jetplates for customized cooking results 

STANDARD FEATURES 
• Integral recirculating catalytic converter for ut• (KNlZ) 

listed ventless operation 

• Variable-speed High h recirculating air impingement system 

• Oscillating rack for high heat t ransfer without spotting 

• Half-sheet panl16-inch pizza capacity 

• Smart Voltage Sensor Technology* (N.A. only) 

• Stackable design (requires stacking kit) 

• Smart menu system capable of storing up to 72 recipes 

• Built-in self diagnostics for monitoring oven components 

and performance 

• Includes plug and cord (6ft. nominal) 

• Smart card compatible 

• Warranty- 1 year parts and labor 

COMES WITH STANDARD ACCESSORIES 
• 1 Aluminum Paddle (NGC-1478) 

• 1 Bottle Oven Cleaner (1 03180) 

• 1 Bottle Oven Guard (103181) 

• 2 Trigger Sprayers (1 03182) 

• 114x16 PTFE Screen (100018) 

c@us@ ;r G)CE 
This product conforms to the ventilation recommendations set forth by NFPA96 using 
EPA202 test method. 

• Smart Vol1age Sensor Technology does not compensate for Jack d or over voltage situatioos. It Is the 
responsibility of the owner to supply voltage to the t.l1it according to the spedtications oo the back d this sheet 

• Ven1less certiftcatioo is for al fOOd ~ems except for fOOds dassified as "fatty rvw proteins." 5Ych fOOds indude 
bone-i'l, skin-on Chicken, rvw hanburger mea~ rvw bacon, NJW sausage. steaks, e1c.. If cool<ing these types of 
fOOds, conSI.ft local HVAC oodes Wid authorities tc"""'"' oompliance wi1h ventilation requirements. 

Ultimate ventress allowance is Clependent uponAHJ approval. as some jurisdictions may not recognize UL 
certification or application. tf you have questions regarding venuess certifications or local codes please 
email venaess.helpGtutbochet.com 

T utboChef reserves the right to make sLbstitutions of oomponents or Change specifications without prior notice. 

DOC -1 1 99/Revision Jl 
May2013 



-~---------~---------- - -- --RECIRCULATING 
I NON-CONTROLS SIDE . 

18' MIN ElLING E8lllii. ROBE SHO'w'N TRANSPARENT A 

HOOD 
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MODEL SIZING 

4824-30 

4824-36 
4824-48 
5424-30 
5424-36 
5424-48 

I 

, 
1~ 
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CAN 
AVA 

OPY LIGHTS 
ILABLE IN 
'w'IDE MODELS 54' 

vr HO 
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RO 
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KING SURF ACE 
ULD NOT 
END BEYOND 
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PPLIANCES 
Y OTHERS 
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PPLIANCE STAND 
Y OTHERS 

11=1 
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B FOR APPLIANCE VIE'w'ING PURPOSES, 
1=1 
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~o 
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ALL 
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3 SIDED HOOD SUPPORT STAND, 
SINGLE 'w'ALL CONSTRUCTION 
18 GA STAINLESS STEEL 
BOLTED TO FLOOR AT 4 LOCATIONS 

CONTROLS SIDE 

CONTROLS CABINET 
(24' cleo.ro.nce required 

for servke o.nd opero.t~n 

BLO'w'ER/ 
MOTOR 
ACCESS 
DOOR 

24 

\---.J!t:=::~_j 
c 

~OBE SECURED TO F LOOR 
USING 3/8' HARD'w'ARE 
AT 4 LOCA !IONS 

I-.._ MIN 6' 
ALL MODELS 

COUNTER TOP MODEL DESIGNED 
TO BE USED 'w'ITH ONE 
APPLIANCE. ROBE IS MOUNTED 
TO COUNTER TOP USING 3/8' 
HARD'w'ARE 

C =HEIGHT 
A B w/ ROBE 

30" 
48" 36" 

48" 
56" or 92" 

30" 
54" 36" 

48" 

FEATURES1 
- 430 STAINLESS STEEL CONSTRUCTION 
- THREE STAGE FILTRATION 
- ECM MOTOR 
- SAFETY INTERLOCKS 
- ROBE ENCLOSURE/ STAND 

APPLIANCE ELECTRICAL OPTIONS <qty 1 or 2)1 
- 115VOL T - 1 PHASE - 60 Hz - 20AMp 
- 230 VOLT - 1 PHASE - 60 Hz - 30 AMp 
- 208/240 VOLT - 3 PHASE -60Hz - 30 AMp 

HOOD ELECTRICAL 
SPECIFICA TIONS1 
- 120 VOLT 
- 1 PHASE 

60 Hz 
MCA 13.5 AMps 

- MOP 15 
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TurboChef Global Operations 
4240 International Pkwy. Suite 1 OS I Carrollton, Texas 7S007 USA 
US: 800.90TURBO (800.908.8726) I International:+ 1 214379.6000 

Fax: + 1 214.379.6073 I turbochef.com 

LATIN AMERICA 

Phase 1 Phase 

HHB2LA (HHB-8603-1 K-2073) 

Voltage 230VAC 

NEMA~30P Frequency S0/60Hz 
8 

Cu"ent I Max Orcult Requirement 24132 amp 

Cord 10 ~uge. 3 wire. 5 ft.. SOOW 

Max Input SOOOwans 

EUROPE/ ASIA-PACIFIC 

HHB2EW (HHB-8603-1 W) 

Phase 3 Phase 

Voltage 400VAC 

Frequency 50160 Hz 

Cu"entiMaxOrcultRequlrement 10/16amp 

Cord H07RI'U; 5 wtre 

Max Input SOOOwatts 

HHB2ED (HHB-8603·1 0) 

Phase 3 Phase 

Voltage 230VAC 

Frequency 50160 Hz 

Cu"ent I Max Orcutt Requirement 14120a!Tl) 

Cord H07RN-f,4wtre 

Maxlnput sooowans 

HHB2UK (HHB-8603·1 K) 

Phase 1 Phase 

Voltage 230VAC 

Frequency S0/60 Hz 

Current I Max Circuit Requirement 24132 amp 

Cord H07RI'U; 3 wire 

Max Input sooowans 

)H I'I'II~G 1\11 UI<'.I/\IION 

IEC 309 5-pln, 
16amp 

IEC3094-jlin. 
20omo 

8 
IEC 309 ].pin, 

32amp 

U.S; All ovens shipped within the U.S. are packaged in a double-wall 
corrugated box banded to a wooden skid. 
International: All International ovens shipped via Air or Less than 
Container Loads are packaged in wooden crates. 

Box size: 37"x 32"x 28"(940 mm x813 mm x 711 mm) 
Crate size:40"x 36"x 35"(1016 mm x 914mm x 889 mm) 
Item class: 85 NMFC 126770 HS code 8419.81 

Approximate boxed weight: 210 lb. (95 kg) 
Approximate crated weight 285 lb. (129 kg) 

Minimum entry clearance required for box: 28.5" (724 mm) 
Minimum entry clearance required for crate: 355" (902 mm) 

TurboChef reserves the right to make substitutions of components or 
change specltlations without prior notlc~. 

0 2009-2013 TurboChefTechnologies, lnc. 
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Commercial Microwave/Convection Oven 
with Integral Systems for Limiting 
the Emissions of Grease Laden Air 

This Product Conforms to the Venti lation Recommendations 

I 
I 

I 

L Set Forth by NFPA96 Using EPA202 Test Method _) 

- - - - - - - - - -

Page 2.1 



Page 3.1 

~ Underwriters Laboratories Inc. 

KNLZ.E151487 
Commercial, with Integral Systems for Limiting the Emission of 

Grease-laden Air 
Page Bottom Print-friendly version Questions? [ Previous Pag;. ) 

Commercial, with Integral Systems for Limiting the Emission of 
Grease-laden Air 

See General Information for CommerciaL with Integral Systems for Limiting the Emission of 
Grease-laden Air 

TURBOCHEF INC 
SUITE 128 
10500 METRIC DR 
DALLAS, TX 752~3 USA 

Commercial microwave/convection ovens, Models 

Page Top 

UL Listed and Classified 
Products 

Notice of Disclaimer 

UL Recognized 
Components 

E151487 

Last Updated on 2005-06-07 

Questions? [ PreviouiPaQ~ J 
Products Certified for 

Canada 

This page and all contents are Copyright © 2005 by Underwriters Laboratories Inc.® 

The appearance of a company's name or product in this database does not in itself assure that products so identified bave been 
manufactured under UL's Follow-Up Service. Only those products bearing the UL Mark should be considered to be Listed 
and covered under UL's Follow-Up Service. Always look for the Mark on the product. 

UL permits the reproduction of the material contained in the Online Certification Directory subject to the following 
conditions: 1. The Guide Information, Designs and/or Listings (files) must be presented in their entirety and in a non­
misleading manner, without any manipulation of the data (or drawings). 2. The statement "Reprinted from the Online 
Certifications Directory with permission from Underwriters Laboratories Inc." must appear adjacent to the extracted material. 
In addition, the reprinted material must include a copyright notice in the following format: "Copyright © 2005 Underwriters 
Laboratories Inc.®" 
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[!] Underwriters Laboratories Inc. 

KNLZ.Guidelnfo 
Commercial, with Integral Systems for Limiting the Emission of 

Grease-laden Air 
View Listings Page Bottom Print-friendly version Questions? ( Preyjo~ r;»Jge ) 

[Heaters and Heating Equipment] (Heaters, Cooking Appliances) 
Commercial, with Integral Systems for Limiting the Emission of 

Grease-laden Air 

See General Information for Heatet=L Cooking Appliances 

This category covers cooking equipment intended for commercial use, such as pressurized deep fat 
fryers and other appliances for use in commercial kitchens, restaurants or other business establishments 
where food is prepared. Each appliance covered in this category is manufactured with an integral system 
feature to limit the emission of grease-laden air from the cooking process to the room ambient. 

These appliances have been evaluated for the limit of 5 mglm3 for the emission of grease-laden air to the 
room ambient in accordance with the recommendations of the National Fire Protection Association 
Standard for Ventilation Control and Fire Protection of Commercial Cooking Operations, NFP A 96, 
using the EPA-202 test method prescribed for cooking appliances provided with integral recirculating 
air systems. 

These products are not intended for connection to a ducted exhaust system. 

Appliances in this category are not provided with an integral fire extinguishing system. Authorities 
having jurisdiction should be consulted as to the requirements for this equipment with respect to fire 
extinguishing systems, such as the need for field installed systems in accordance with NFP A 96. 

For products with integral recirculating systems including fire extinguishing systems, refer to 
Commercial, with Integral Recirculating Systems (KNKG). 

In cases where the nature or construction of equipment is such that special precautions beyond the 
requirements of the National Electrical Code must be observed in installations or use, suitable warning 
or special instructions are marked on the equipment. 

Appliances Listed in this category are suitable for wiring with either copper or aluminum power supply 
conductors unless marked "Use Copper Wire Only For Power Supply Connections" . 

Commercial cooking appliances of certain types are designed for permanent connections to water supply 
and sewer lines at the point of installation. Authorities having jurisdiction should be consulted as to the 
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requirements for this equipment with respect to sanitation and connection to water supply and waste 
disposal lines. 

Neither the toxicity of coatings nor the physiological effects on persons consuming food products 
prepared by use of these appliances has been investigated. 

The basic standard used to investigate products in this category is ANSIIUL 197, "Commercial Electric 
Cooking Appliances". 

Appliances Listed in this category with an integral cooking oil filter have been additionally investigated 
to the requirements in the standard "Commercial Filters for Cooking Oil", ANSI/UL 1889. For cooking 
oil filters that are not an integral part of another appliance, see Commercial Filters for Cooking Oil 
{KNRF) in this directory. 

The Listing Mark of Underwriters Laboratories Inc. on the product is the only method provided by UL 
to identify products manufactured under its Listing and Follow-Up Service. The Listing Mark for these 
products includes the name and/or symbol of Underwriters Laboratories Inc. (as illustrated in the 
Introduction of this Directory) together with the word "USTED," a control number and one of the 
following product names as appropriate: "Commercial Cooking Appliance," "Cooking Appliance," or 
other appropriate product identity specified in the individual Listing, along with the words "with integral 
system for limiting the emission of grease-laden air. " 

Page Top 

UL Listed and Classified 
Products 

Notice of Disclaimer 

UL Recognized 
Components 

Last Updated on 1999-02-19 

Questions? [ 
7 
Preyio~ Paiji; J 

Products Certified for 
Canada 

This page and all contents are Copyright © 2005 by Underwriters Laboratories Inc.® 

The appearance of a company's name or product in this database does not in itself assure that products so identified have been 
manufactured under UL's Follow-Up Service. Only those products bearing the UL Mark should be considered to be Listed 
and covered under UL's Follow-Up Service. Always look for the Mark on the product. 

UL permits the reproduction of the material contained in the Online Certification Directory subject to the following 
conditions: 1. The Guide Information, Designs and/or Listings (files) must be presented in their entirety and in a non­
misleading manner, without any manipulation of the data (or drawings). 2. The statement "Reprinted from the Online 
Certifications Directory with permission from Underwriters Laboratories Inc." must appear adjacent to the extracted material. 
In addition, the repnnted material must include a copyright notice in the following format: "Copyright © 2005 Underwriters 
Laboratories Inc.®" 
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CITY OF los ANGELES 

~ 
VICTOR H. CUEVAS 
HElfNAJUBMY 

ELENORE A. WllUAMS RAYIIONDS. awe, C.E., S.E. 
l!lCB:\miiE Of'I'!Cift 

JamesKPool 
TurboChef Technologies 
4140 International Parkway 
Carrollton, TX 75007 

Telephone: 214-908-8726 

Models: 

IDIB2*, NGC, NGO (*new model added). 

File Number: M-100012 

Effective Date: 07/06/2011 

Expiration Date: 04/01/2012 

Manufacturer: SAME 

Item: WARMING OVEN 

PLEASE REFER TO TilE APPLICATION NUMBER ON ALL CORRESPONDENCE, PHONE CALLS & SAMPLES 

The item processed under the above tile number has been tested, examined and found to comply with applicable Los Angeles Plumbing 
Code (LAPC) and/or Los Angeles Mechanical Code (LAMC) and is hereby approved unless revoked for cause. 

This letter or the letterhead copy may not be reproduced for use in labeling or advertising, but copies of this letter may be used within 
your organization and shown as evidence of approval. 

CONDITIONS OF APPROVAL: 

1. This product shall be used to warm pre-cooked hot food Items only. Any other type of cooking shall not be aDowed. 
l. Installation of this product is not required to have an exhaust system per Sections 95.507.1.1 and 95.507.1.1 ofLAMC, 
lOll Edition. 
3. This product shall be instaUed, operated, and maintained in accordance with printed instructions from the manufactun 
and LAMC, lOll Edition. 

Each item shall have the name or trademark of manufacturer and model number where it will be visible for inspection . 
.J 

In order to renew this approval, an application and reexamination fee must be submitted on or before the expiration date shown above. 
Arrangement shall be made to remove any test samples remaining in the Laboratory. Samples remaining after 21 days from the date of 

this~- by the most"""""'""' .,.,me,. or disposed~ applicable regulation. 

JasonTTraa 
Mechanical Testing Laboratory, Test Engineer Plumbing I Mechanical Inspection 

Inspection Bureau 

PageS of 18 



~ Ollice 1130 s. fanlst HiD Place, Danville, Ci1llbnia !M635 p: l2!i 1138.7511 t 925 7431568 .... tishnick.cam 

11i1i11n1 Adlhss P.O. Bal 1247, San Ri1mDn, CaliiJnoia !M5tJ3 

TFISHIR 
N T C K E L 'nc. 

Apri122. 2005 

TulboChefTecbaologies, me. 
10:500 Metric Drive. Suite 128 
DaDas. Texas 75243 

Dear Mr. Pool: 

The eight-hour cook:iug emisaicms test on die Highh Ba11:h e1edric ovm was campleted as 
schecluJect OD April I], 2005. The test samples haw beeD aua1yzed aa4 fhe total padic:ulate matler 
(PM) cooc:eubation (mgtm"} has beea detemaine4 to be 1.088 mg!m3 at BD applied watilatiOD rate 
of200c:tm. 

The remit of this test defiuitiwly suppottB tbe use of the High h Batch ovea without the beaefit of a 
Type I clediadecl exhaust bood.. Set agaiDst the pass/tail criteria oftJL 197, the jo1al PM 
CODCeldralicm produce4 by tbe ovm fillls well below 1he ataaaard"s limit of :5.0 IJJf!rtl for a11owabJe 
~ emisaioas. F1111ber, the measated total PM c:ouceatration of 1.088 mrfrl/ is below the l.S 
mglm, limit acloptecl by SCIIIIe regulatoty ageacies. 

The atbu:bed tabJe snmn •rizes the fbocJ pmduct specifications, cookiJig patBIIU!&en. CODSald test 
c:ooditio.as aud test results of the eight-boa£ cootiag emissicms test 

Also eadosed is the letter' seat to the UL represeatative who was pnseat duriDg the test. Mquet 
Kiefer. AW to the Jetter are the test llle881llmll':l aa4 official emissiODS test results as 
clefemriaed by PG&:E'a Tedlaolop:at uul Ecologic:al Services (l'ES) engine«, Clem DeSilva. 
Also, iucJnded are tbe c:ahln1iou certificates far the air wlocity meier use4 by Fisber Nichl lac. 
techaiciaDs to c1eteaaiae tbe sampl:iog exhaust dud's air veloc:ity (t'tlmin) aad tbe wet ps meter 
used by PG&E's TES penoaael dariDg the coane of the test 

Please feelftee to co.atad me should yog have ay ques1iaas or would like to luther discuss the 
results of Ibis test. 

SUarely, 

TodclBell 
Emissionsltesem:1u!s-
Foocl Service Tecbaology Ceater 

:&clOIAIR!S: 6 
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2 

Emissioas Testing s1IIIIIDBIY 

Test Food Produc:t-------···-·-·-··---···--··········----·-·-----·-··--·-----·-·-········-·--···-Peppelooi Pizza 
Awmge Total We:isJit of each. Pizza (lb)---····--···---------------------------··-1.61 

Coole TilDe (miaules) -----······-···-----·-··-·---·-··--·-·---------1-&3 
Loachg Time (seccmds) -------···········-------------------·-····-·--···-···-----------20 
1temDva1 T"UDe (secomls) ------······--------------------··--·········--··--- lO 
Total Cooki"' Cycle (mimtes)---·-·····················--·-·--··-·-·-····-··········-···-············- l.SO 
Ple-Cookiag State C"F}------········-·-···········-·-······-·-··--·-·····················-········-··----··---..31 ± 20 
Number of Pizzas CoakecL. ..•..•.....••. -·-····-·-----·--··--·-···---···-····----------··-·-·-···192 
NUIIIber of Pizzas pel' Load.----···············-·-·-··---··--····-·····-··-········-··-·-··-·------------·-··········· 

Sampling Time {hDms) ----·-·-·····--····-------·-·----------··--············-··-·--------··-····--····-···-··• 
EXbaust Ventilation Rate (c&n) .................... ·--·····---·····-··----·········---·---·--·----·-·-·-······-200 
Number ofProbe Sampling Poiuts--------·--·----···-··-············-----·-······-·---·--··········-·-······-·3 
Time Imervat at each Sampling Poiat (miautes) .............. -·----·-·------·--·-······-············-·-··-··30 

Test Itesalls 

Total PM Caa&!edb:ation (mglm'} ----------··--···---------·-·-··--·---··-···········--·---·------1.081 



2012-02-21 

Mr. David Castillo 
Turbochef Technologies Inc. 
4240 International Pky 
Carrollton, TX, 75007 
United States 

E-mail: David.Castillo@turbochef.com 

Reference: File: TC8762 Project: 12CA05111 P.O. Number: NIA 

Product: 
EPA 202 TEST METHOD: USING TURBOCHEF TECHNOLOGIES MODEL HHB2 
CONVECTION OVEN WITH ORE-IDA FRIES, CHICKEN BREASTS, TYSON WINGS 
AND GROUND BEEF PATTIES AS TEST MEDIA. 

Dear Mr. Castillo, 

Per your request, project 12CA05111 was opened for the evaluation of grease-laden vapors 
produced from cooking Ore-Ida Fries, Chicken Breasts, Tyson Wings, and Ground Beef Patties in a 
Turbochef Technologies Model HHB2 Convection Oven in accordance with your requested food load 
and test protocol. 

The scope of this project was to determine the grease emissions from the Turbochef 
Technologies convection oven in accordance with EPA Method 202 test guidelines to demonstrate 
ultimate results to your specified food load and test protocol, which included UL710B, the Standard 
for Recirculating Systems, Sec. 17 and NFPA96, the Standard for Ventilation Control and Fire 
Protection of Commercial Cooking Operations, paragraph 4.1.1.2. The test was conducted at our 
facility in Northbrook, IL on February glh, 2012. This letter will report the results of the EPA202 test 

For the record, the test was conducted using a UL Usted Turbochef Technologies Model 
HHB2 Convection oven found in E151487, Volume 1, Section 7, cooking Ore-Ida Fries, Chicken 
Breasts, Tyson Wings, and Ground Beef Patties as specified by Turbochef Technologies. Please see 
the attached page (Appendix A) for the test method and results of the test for Model HHB2. The 
results are considered to comply when tested with your specified food load and requested cook 
times since the total amount of grease-laden effluents collected was 0.10 mg/m3, which is less than 
5 mg/m3 limit. No evaluation was conducted in regards to fire protection. 
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The issuance of this report in no way implies Listing, Classification, or Recognition by UL and 
does not authorize the use of UL Listing, Classification, or Recognition Marks or any other reference 
,to UL on or in connection with the product or system. 

You cannot use UL's name or marks in connection with any product, packaging, advertising, 
promotion, or marketing without Ul's prior written permission. 

In no event shall UL be responsible to anyone for whatever use or nonuse that is made of 
the information contained in this Report and in no event shall Ul, its employees or its agents, incur 
any obligation or liability for damages, including, but not limited to, consequential damages arising 
out of or in connection with the use, or inability to use, of the information contained in this Report. 

This letter WJ11 serve to report that all tests on the subject product have been completed. All 
information generated will be retained for future use. This concludes all work associated with Project 
12CA05111 and we are therefore closing this project. Our Accounting Department has been 
instructed to bill you for all charges incurred. 

Thank you for the opportunity to provide your company with these services. Please do not 
hesitate to contact us if you should have any questions or comments. 

Very truly yours, 

Bill Morter 
Project Engineer 
Department 3015GNBK 
Tel: 847-664-1852 
Fax: 847-407-1852 
E-mail: William.Morler@ul.com 

Reviewed by: 

Fred Zaplatosch 
Staff Engineer 
Department 3015GNBK 
E-mail: fred.zaplatosch@ul.com 
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APPEND I X: A 

TEST FOR EVOLUTION OF SMOKE OR GREASE-LADEN AIR: 

The Model HHB2 was tested using a method derived from EPA Method 202. The 
manufacturer also provided Ore-Ida Fries, Chicken Breasts, Tyson Wings, and Ground Beef Patties 
for the test. 

A 12 in. by 6 in. rectangular, 108 in. tall sheet metal stack was constructed on top of a sheet 
metal hood and mounted above the exhaust vent of the convection oven. A sampling port was 
located approximately 80 in. downstream from the hood exhaust, at which point it was determined 
there was laminar flow. The sampler was assembled and an out of stack filter was used. A pre-leak 
check was conducted and determined to be > 0.02 ftlmin. Sampling was determined to be done at 8 
traverse points. A variable speed exhaust motor was used to maintain 500 CFM airflow through the 
exhaust stack. 

The convection oven was operated normally by cooking the following foods: 

One Complete Cooking Cycle 

#of 
Cook Time 

Weight of 
# of pieces per PrOduct Temp 

FOOD Individual Product 
Cycles 

(min) 
(oz.) 

cycle before cooking 

Ore Ida Thick 
2 6:45 24 24 oz. Batch Frozen 

Cut Fries 
Chicken 

2 6:50 5-6 4 36'F 
Breasts 
Tyson Fire 

2 11:00 12 6 Frozen 
Wings 
Ground Beef 

2 6:00 6 6 37'F 
Patties 

The product consisted Ore-Ida Fries, Chicken Breasts, Tyson Wings, and Ground Beef 
Patties which was cooked at the specified amount of time as indicated above. The total oz. of 
product per cycle was distributed evenly throughout the pan. The cooking cycle was repeated for 8 
hours of continuous cooking. 

During the cooking operation, it was noted whether or not visible effluents evolved from the 
air exhaust of the hood. Gauge, meter and temperature readings were taken and recorded every 10 
min. 
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After cooking, the condition of the duct was noted and a post-leak check was conducted and 
determined to be < 0.02 ftS/min. 

After being allowed to cool, the sampling equipment was disassembled; the filter was 
removed, and placed into a sample container labeled No. 1. The liquid in impingers Nos. 1, 2, and 3 
were volumetrically measured and transferred to sample container No. 3. The silica gel and impinger 
No. 4 was transferred to sample container No. 5. The nozzle, probe and impingers were rinsed three 
times with water and the rinse was added to container No. 3. These parts were also rinsed three 
times with acetone and transferred to container No. 4. All adcfrtional inter surfaces of the sampling 
terrain glassware were rinsed with methylene chloride three times; the rinse was transferred to 
container No. 6. A blank of acetone approximately equivalent to the amount used for rinses was 
aliquoted into container No. 2, the same was done for the distilled de-ionized water and methylene 
chloride except that these were aliquoted into their own individual containers labeled No. 7 and 8 
respectively. All containers were proper1y labeled and sealed, then the liquid levels in all the 
containers were marked. 

The analysis phase was done in accordance with EPA Method 202, using the out of stack 
filter. 

RESULTS: 

There was no visible smoke emitted from the exhaust of the hood during the normal cooking 
operation of the Model HHB2. There was no noticeable amount of smoke accumulated in the test 
room after 8 hours of continuous cooking. 

There was no visible smoke was emitted from the exhaust of the hood during the normal 
cooking operation. There was no noticeable amount of smoke accumulated in the test room after 8 
hours of continuous cooking. 

The total amount of grease-laden effluents collected by the sampling equipment was found 
to be 0.10 mslm3

• which is less than 5 mg/m3• 
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TEST LOCATION: 
[X)UL or Affiliate [)WTDP [)CTDP [)TPTDP [)TCP [) ppp 

[)WMT [)TMP [)SMT 
Company Name Underwriters Laboratories 

Address 333 Pfingsten Rd, 
Northbrook IL, 60069 

CLIENT INFORMATION 
Company Name TurboChef Technologies Inc. 

Address 4240 International Pky 
Carrollton TX, 75007 

AUDIT INFORMATION: 
Description of Tests Per UL-710B Edition/ 2aa. I 

Standard Revision September 
No. Dates 2nd 2011 

CSA 22.2 109- 1st / 
Ml981 April-1989 

(r2004) 
Tests Conducted by + Ken Kingsbury/Mike 

Chieffo 
Printed Name Signature 

Reviewed and accepted William G. Morler ~·lL~J.~ by qualified Project 
Handler Printed Name Signature 

TESTS TO BE CONDUCTED: 
Comments/Parameters 

Test [x)Tests Conducted by 
No. Start Done+++ Test Name ++ 

1 2012-2-6 2012-2-17 POWER INPUT TEST 

2 2012-2-9 2012-2-9 DIELECTRIC VOLTAGE-
WITHSTAND 

3 2012-2-9 2012-2-9 CAPTURE TEST 

4 2012-2-9 2012-02-14 EPA 202 TEST ++Shane M. Keller I 
Joe Garrett 

Description of Tests Per UL-197 Edition/ 10™ 
Standard CSA 22.2 109-M1981 Revision 2004 
No. Date 

Description of Tests Per UL-710B Edition/ 2aa 

Standard Date 2004 
No. 
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GENERAL TEST CONSIDERATIONS - ALL TESTS: 

Power Supply Connections 

Unless otherwise specified in the individual test methods, the appliance was 
connected to a 240 volt source of supply at 60 Hz. 

This supply connection was based on 
[X] The marked voltage rating 
[ l The highest voltage of the applicable range of voltages 

RISK ANALYSIS RELATED TO TESTING PERFORMANCE: 

The following types of risks have been identified. Take necessary 
precautions. This list is not all inclusive. 

[X] Electric shock [ l Radiation 
[X] E_ne_rgy related hazards [ ] Chemical haz~rds 
[ l Fire [ l Noise 
[X] Heat related ~zards [ l Vibration 
[ ] Mechanical [ l Other (Specify)_ 
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TEST EQUIPMENT INFORMATION 

Test Number +, Test 
Inst Instrument TJ.tle or FunctJ.on Last Cal Next Cal. 

ID No Type CondJ.tJ.OnJ.ng /Range Date Date 

+ - If Test Number J.s used, the Test Number must be J.dentJ.fJ.ed on the data 
sheet pages or on the Data Sheet Package cover page. 

The followJ.ng addJ.tJ.onal J.nformatJ.on l.S requJ.red when usJ.ng clJ.ent's or 
rented equJ.pment, or when a UL ID Number for an J.nstrument number J.s not 
used. The Inst ID No below corresponds to the Inst ID No above. 

Inst. 
ID No. Make/Model/SerJ.al Number/Asset No. 

[X]UL test equJ.pment J.nformatJ.on J.S recorded on Meter Use in UL's Laboratory 
Project Management (LPM) database. 

TEST SAMPLE IDENTIFICATION 

The table below J.s provJ.ded to provJ.de correlatJ.on of sample numbers to 
specJ.fJ.c product related J.nformatJ.on. Refer to thJ.s table when a test 
J.dentJ.fJ.es a test sample by "Sample No." only. 

Sample Card Date Test Sample 
No ReceJ.ved No + No Manufacturer, Product IdentJ.fJ.catJ.an and Ratings 

1284753 2012-01- ALL 1 Turbochef TechnologJ.es Inc., Model HHB2, 
13 rated 240 V, 6900 w 



POWER INPUT TEST (110-120V) : 

RATING (CSA 22.2 109-Ml981): 
-----

METHOD 

UL 710B Sec. 44 
(6.2) 

[X] The supply voltage was adJusted to voltage and frequency as noted 1n 
wGeneral Test Cons1derat1ons•, [~ V], [_!Q_ Hz]. 

[ l The supply voltage was voltage adjusted to the mean of the rated 
voltage range at rated frequency, [ ___ V], [ ___ Hz]. 

The power input was measured w1th the appl1ance at the 1ntended operating 
temperature under full-load cond1tions. 

[For appl1ances 1ncorporat1ng a general-use receptacle connected to the same 
electr1cal source supplying the appl1ance] 

[ ] The added load placed on the receptacle was 80 percent of the 
current rating of the receptacle. 
[ ] The added load placed on the duplex receptacle was 100 percent of 
the current rating of the receptacle. 
[ ] The added load placed on the receptacle was the spec1f1c marked load 
1ntended to be used dur1ng operat1on. 

[ ] To determine the proper test voltage for the Normal Temperature and 
Abnormal Heat1ng Tests, the voltage was then adJusted to the value necessary 
to cause the appl1ance to draw 1ts rated [current] [and] [power]. 

[Test to determine proper test voltage for c-UL testing] 

[ ] The supply voltage was adjusted to the increased test voltage as 
noted below. Follow1ng the test at increased test voltage, the supply 
voltage was adJusted to the value necessary to cause the appliance to draw 
the 1ncreased test [current] [and] [power], calculated as specified below. 

Increased Test Voltage (Vt>· 125V for appl1ances rated between 110V-125V. 

Increased Test Current (It>: Ir<Vt/Vr) = A 

Increased Test Power (Wt>: WrCVt/Vr> 2 = ________ _ (W) (kW) 

Where Vr, Ir, and Wr, are the rated voltage, current, and power of the 
appl1ance, respect1vely. Note: when the appl1ance 1s rated for a range 
of voltages, the mean of the range 1s to be used as Vr· 

PARAMETERS 

Appl1ance Rat1ngs: 

Volts: 208/240 Current· 28 8 A; Power· 6900 w 
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POWER INPUT TEST (110-120V): (CONT'D) 

RATING (CSA 22 2 109-M1981) 

RESULTS 

Operat1ng Cond1t1ons 
Volts 

Full power operation, rated voltage 240 
[ ] Full power operat1on, rated 
current ---
[X] Full power operat1on, rated 
power ---

Rated 
Power, 

Amps (W) 

--- ---

---

--- 6900 

UL 710B Sec. 44 
(6.2) 

Measured 
Power, 

Volts Amps (W) 

240 27.4 6576 

256.5 28.9 6909 

[ ] The 1nput current [was) [was not] between 90% and 105% of the rated 1nput 
current when the appl1ance was energ1zed at rated voltage. 

[x] The 1nput power ~ [was not] between 90% and 105% of the rated 1nput 
power when the appl1ance was energ1zed at rated voltage 
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DIELECTRIC VOLTAGE-WITHSTAND TEST· 

DIELECTRIC STRENGTH (CSA 22.2 109-M1981): 

METHOD 

UL 710B Sec. 46 
(6.7) 

The test was conducted w~th equ~pment employ~ng a 500 volt-ampere or larger 
capac1ty transformer capable of manual or automat~c regulation of the output 
voltage. The equipment used was an [Assoc~ated Research Model 3665. 

The appl~ed potent1al was ~ncreased from zero to the requ1red value 1n a 
uniform rate. Th~s potent~al was held at that value for 1 minute. 

Dur~ng the test, all contacts energ~z~ng current-carry~ng parts (such as 
conductors, relays, and thermostats) were in the closed pos~tion. 

PRIMARY CIRCUITS 
The appl1ance was operated for 8 hours, suff1c1ent to allow 1t to attain 
max1mum operat1ng temperature under cond~t~ons of 1ntended use. 

The appl1ance was subjected to the application of a 40 - 70 hertz essentially 
s1nuso1dal potent1al for 1 m1nute w1thout electrical breakdown: 
[X] Between live parts of pr1mary c1rcu~ts and dead metal parts; 
[ ] Between l1ve parts of d1fferent primary circu1ts; 
[ ] Between terminals of a capacitor used across-the-l~ne 
[ ] Between terminals of a capac~tor connected between the l1ne and the 
enclosure. 

The test potent1al was 1000 volts. 

RESULTS 

In each case there [wae] [was no] d1electr~c breakdown. 

Operat1on of the test equipment was checked before and after the test by 
observ1ng breaker operat~on w1th: 

[X] leads connected together 

[ l a check1ng res1stor 
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CAPTURE TEST 

METHOD 

UL 710B Sec 58 
UL 710 Sec. 31 

The model HHB2 cooking appl1ance was placed under a hood, located in a 
draft free room and 1s operated at the lower a1r flow l1m1t (500 CFM) . Food 
product as spec1f1ed below was then used for test1ng, see Em1ss1on Testing 
for spec1f1c deta1ls. The cook1ng area 1s to be observed for the presence of 
v1s1ble smoke and grease-laden a1r, and the hood assembly shall completely 
capture all of the em1ss1on as determ1ned by observat1on. 

COOKING PRODUCT 
One Complete Cycle 

FOOD # of Cook We1ght of # of p1eces Product Temp 
Ind1v1dual T1me Product per cycle before 
Cycles (m1n) (oz.) cook1ng 

Ore Ida 6.45 24 oz. Th1ck Cut 2 24 Batch Frozen 
Fr1es 
Ch1cken 2 6:50 

5-6 4 36°F Breasts 
Tyson F1re 2 11.00 12 6 Frozen Wings 
Ground *6:00 Beef 2 6 6 37°F 
Patt1es 

COOKING METHOD 

The product was cooked per the manufactures recommendat1ons, as spec1fied 
above. 

RESULTS 

The1r [wae] [was not] the presence of v1s1ble smoke and grease-laden 
a1r from the appl1ance dur1ng test1ng. 

The sample [d1d] [d~d fteE] capture all of the emiss1ons from the 
cook1ng appl1ance. 

(*) Note: The cook t1me for the ground beef patties was changed from 5 
m1nutes to 6 m1nutes due to the burgers not being cooked all the way through. 
mac 2012-2-17 
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EMISSION TEST: UL 710B Sec. 59 

PIEIHUU 

TEST FOR EVOLUTION OF SMOKE OR GREASE-LADEN AIR 

The model HHB2 cook1ng appliance was placed under a hood overall 48 by 
41 by 96 1n. w1th the hood a1rflow at 500 CFM, and is tested us1ng a method 
derived from EPA Method 202. Underwr1ters Laborator1es also prov1ded the 
following products for the test, Ore Ida Th1ck CUt Fr1es, Ch1cken Breasts, 
Tyson Fire W1ngs and Ground Beef Patt1es. 

A ~1n. by ____ 6_ 1n. rectangular, _!Q!_ 1n. tall sheet metal stack was 
constructed on top of the sheet metal hood and mounted above the exhaust vent 
of the hood. A sampl1ng port was located approx1mately 80 1n. downstream 
from the hood exhaust, at which po1nt 1t was determined there was laminar 
flow. The sampler was assembled and an out of stack filter was used. A 
pre-leak check was conducted and determ1ned to be < 0.02 ft/m1n. Sampl1ng 
was determ1ned to be done at 8 traverse points. 

The oven was operated normally by cooking the following foods: 

One Complete Cycle 

# of Cook We1ght of 
# of Product Temp 

FOOD Ind1v1dual T1me Product p1eces before 
Cycles (m1n) (oz.) per cycle cook1ng 

Ore Ida 6:45 24 oz. Th1ck CUt 2 24 Frozen 
Fries Batch 

Chicken 2 6:50 5-6 4 36°F Breasts 
Tyson F1re 2 11:00 12 6 Frozen W1ngs 
Ground *6:00 Beef 2 6 6 37°F 
Patt1es 

The cook1ng cycle was repeated for 8 hours of cont1nuous cook1ng. Th1s 
resulted 1n ____ 8_ complete cycles 

Dur1ng the cook1ng operat1on, 1t was noted whether or not v1s1ble 
effluents evolved from the a1r exhaust of the hood. Gauge, meter and 
temperature read1ngs were taken and recorded every 10 m1n. After cook1ng, 
the cond1t1on of the duct was noted and a post-leak check was conducted and 
determ1ned to be < 0.02 ft 1 /m1n. 

(*) Note. The cook t1me for the ground beef patt1es was changed from s 
m1nutes to 6 minutes due to the burgers not be1ng cooked all the way through. 
mac 2012-2-17. 
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EMISSION TEST: UL 710B Sec. 59 

After be1ng allowed to cool, the sampl1ng equ1pment was d1sassembled 
The glass-f1lter 1s to be removed us1ng a pa1r of forceps and placed 1n a 
clean petr1 d1sh. The d1sh 1s to be sealed and labeled "sample 1" 

A sample of the acetone of the same volume that w1ll be used to r1nse­
out the nozzle and probe 1s to be placed 1nto a clean sample bottle, sealed, 
and labeled "sample 2". The level of the l1qu1d 1n the sample bottle 1s to be 
recorded 

The 1ns1de of the nozzle and probe 1s to be r1nsed w1th acetone tak1ng 
care to collect all the r1nse mater1al 1n a clean sample bottle. The sample 
bottle 1s to be sealed, labeled "sample 3", and the level of the l1qu1d 1n 
the bottle is to be recorded. 

The l1qu1d 1n the f1rst three 1mp1ngers 1s to be measured and the total 
volume 1s to be recorded wh1ch w1ll be compared to the or1g1nal volume. The 
l1qu1d 1s to be quant1tat1vely transferred to a clean sample bottle Each 
1mp1nger and the connect1ng glassware includ1ng the probe extens1on are to be 
r1nsed tw1ce w1th water. The r1nse water 1s to be collected and added to the 
same sample bottle. The sample bottle 1s to be sealed, labeled "sample 4" and 
the level of the l1qu1d 1n the bottle 1s to be recorded. 

Th1s r1nse process 1s to be repeated w1th two r1nses of methylene 
chlor1de (MeC12 ). The r1nses are to be recovered 1n a clean sample bottle The 
sample bottle 1s to be sealed, labeled "sample 5" and the level of the l1qu1d 
1n the bottle 1s to be recorded. 

A volume of water approx1mately equ1valent to the volume of water used 
to r1nse and a volume of MeC12 approx1mately equ1valent to the volume of MeC12 

used to rinse is to be placed 1n two clean sample bottles. The sample bottles 
are to be sealed, labeled "sample 6" and "sample 7" respect1vely, and the 
level of the liqu1d 1n the bottles 1s to be recorded. 

The we1ght of the fourth 1mp1nger conta1n1ng the s1l1ca gel 1s to be 
recorded and then the s1l1ca gel can be d1scarded. 

The analys1s phase was done 1n accordance w1th EPA Method 202, us1ng the out 
of stack f1lter 

RESULTS 

The results [are] [a~e eet] cons1dered acceptable because there [wae] 
[was no] v1s1ble smoke em1tted from the exhaust of the hood dur1ng the normal 
cook1ng operat1on. There [wae] [was no] not1ceable amounts of smoke 
accumulated 1n the test room after 8 hours of cont1nuous cook1ng. 

The total amount of grease-laden effluents collected by the sampling 
equ1pment was found to be 0.10 mg/m•, wh1ch 1s [less] [~] than 5 
mg/m 3 • 

Note: Add1t1onal spreadsheet 1s to be used when conduct1ng the Em1ss1on Test. 
Th1s spreadsheet (EPA 202) can be found 1n the Lab Equ1pment Management 
System (LEM) under global ID 58255. 
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EMISSION TEST: 

Sample 
Bottle 

No. 

1 

2 

3 

4&5 

4&5 

6&7 

6&7 

CONDENSIBLE MATTER 
(Lab Analysis) 

Volume, 

ml 

Descr1.ption 

Filter Paper -
Acetone (Blank) 19 

Acetone (Wash) 15 

Solvent Phase(Wash) 90 

Water Phase (Wash) 365 

Solvent Phase (Blank) 120 

Water Phase (Blank) 375 

Filter paper we1.ght before test- 652.3 mg 
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UL 710B Sec 59 

Final 
Wt, 

mg 

651.9 

0.2 

0.3 

0.7 

1.9 

0.8 

1.2 



EMISSION TEST. UL 710B Sec. 59 

Analysis 

1. The l1qu1d level of all the sample bottles 1s to be measured. 
2. The f1lter from sample one 1s to be removed and dr1ed to constant 

we1ght by means of a des1ccator or an oven The we1ght of the f1lter 1s 
to be recorded. 

3. The volume of sample two 1s to be determ1ned. The l1qu1d 1s then to be 
transferred to a beaker and evaporated to dryness. The volume of the 
l1qu1d and the f1nal we1ght of the condensable matter are to be 
recorded. 

4. The volume of sample three 1s to be determ1ned. The l1qu1d is then to 
be transferred to a beaker and evaporated to dryness. The volume of the 
l1qu1d and the f1nal we1ght of the condensable matter are to be 
recorded. 

5 The volumes of sample four and f1ve are to be measured. 
6. Samples four and f1ve are to be comb1ned. The solvent phase 1s to be 

m1xed, separated, and then repeated w1th two MeC12 washes. 
7 The solvent extracts obta1ned from the procedure 1n 6 are to be placed 

1n a beaker and evaporated to a constant we1ght. The f1nal we1ght 1s to 
be recorded. 

8. The water phase is to be placed in a beaker and evaporated to dryness. 
The f1nal we1ght 1s to be recorded. 

9. The volumes of samples six and seven are to be determined. Sample 
bottles s1x and seven are to be analyzed accord1ng to procedures 8 and 
7 respect1vely. 
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Model 

HHB2 

Rle TC8762 

ProJect 12CA05111 

Date 2/912012 

Chant 

Turbochef Technologies 
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Product Tested 

Hamburger. Chlcke& Wings, Fries ' J 



Project No. 12CA05111 

Calculations needed for Nozzle Size 

.6H@ = 40.124 

%Oxygen = 21 .14 1%02 

%Carbon = 0.01 I%C02 

Stack 
I~ Temperature = 25.81 

Sara metric 
lmmHg Pressure = 749.3 

Stack Static 
lmm H20 Pressure = -1.016 

Average Square 
1.6P mm H20 root .6P = 1.667 

I# Traverse Points 

Meter 
Temperature = 25 oc 

Pitot Tube 
Coefficient = 0.84 

%Moisture = 21 .58 

Sample Rate = 21.24 Lpm 

Ideal Nozzle 
Size 9.817 mm 

3/8 in 

Actual Nozzle 
Size Used in 

Turbochef Technologies 
Model: HHB2 

File: TC8762 

This number is calculated when device is calibrated 

Oxygen inside stack during operation 

Carbon Dioxide inside stack during operation 

Temperature inside stack during operation 

Barametric pressure at location of meter 

Static Pressure inside of duct 
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Enter pressure differential at each traverse point in mm 
H20, the take square root of .6P. 

Pressure CFM 

8 

When numbers are entered into calculator, ideal nozzle 
size will be displayed. Enter number here 

If ideal nozzle size is not available, locate nearest 
number. Enter what nozzle size was used for testing 
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Project No. 12CA05111 File: TC8762 

Start T ime: 7:30 

End Time: 16:00 

Test Date: 2012/02/09 

lmpinger 
1 
2 
3 
4 

Traverse 
Point 

Number 

Initial 
1 
1 
1 
1 
1 
1 
2 
2 
2 

Turbochef Technologies 
Model: HHB2 

Product Tested: Hamburger, Chicken, Wings, Frl Cook Time: ..::cLyc::;.;le:.._ ___________ _ 

Barometric Pressure: 749.3 mmHg Recovery Time: ..:.:nf::..::a::._ ___________ _ 

Room Ambient: - - -=2.::..5. 

IMPINGER WEIGHT 
Start Volume/Weight Empty Weight (lbs) With Content (lbs) End of Test (lbs) 

100ml 1.316 1.538 1.330 
100ml 1.302 1.520 1.592 

0 1.334 1.334 1·.398 
200Q 1.296 1.738 1.882 

FILTER WEIGHT 

Timed Meter Readings 

Sampling Gas Meter Orifice 
Pump 

Time Reading Pressure Velocity 
Vaccum 

Stack Probe Temp Filter Exit Temp Gas Meter 

Hr/Sec (m3) 
Differential Head l1P 

ln.hg 
Temp 'C 'C Temp 'C 'C Temp 'C 

l1H 
- 339.883 40 1.6 0.0 26 121 121 10 22 

10 340.088 41 1.6 0.0 26 121 121 12 23 
20 340.295 42 1.6 1.0 26 121 121 14 24 
30 340.503 42 1.6 1.0 26 121 121 16 25 
40 340.712 42 1.6 1.0 26 121 121 12 26 
50 340.922 42 1.6 1.0 25 121 121 12 27 
60 341.131 42 1.6 1.0 25 121 121 14 27 
10 341.341 42 2.0 1.0 26 121 121 14 28 
20 341.551 42 2.0 1.0 26 121 121 15 28 
30 341.761 42 2.0 1.0 27 121 121 13 28 



P~720 

2 40 341.971 42 1.8 1.0 26 121 121 13 28 
2 50 342.181 42 2.0 1.0 26 121 121 15 29 
2 60 342.392 43 1.8 1.0 27 121 121 12 29 

Gas Meter Oraflce Pump Traverse Sampling 
Reading Pressure Velocity Vaccum Stack Probe Temp Box Temp lmpinger Gas Meter 

Point Time 
(m3) 

Differential Head f.P ln.hg Temp 'C 'C 'C Temp'C OuUet'C 
Number Hr/Sec AH 

3 10 342.600 41 2.0 1.0 26 121 121 13 29 
3 20 342.807 42 2.0 1.0 27 121 121 14 29 
3 30 343.015 41 2.0 1.0 28 121 121 15 29 
3 40 343.223 42 2.0 1.0 26 121 121 13 29 
3 50 343.437 41 2.0 1.1 26 121 121 13 29 
3 60 343.642 41 2.0 1.1 26 121 121 14 29 
4 10 343.847 42 1.6 1.1 26 I 121 121 15 29 
4 20 344.056 42 1.6 1.1 27 121 121 13 29 
4 30 344.264 42 1.8 1.1 27 121 121 13 29 
4 40 344.472 42 1.8 1.1 27 121 121 14 29 
4 50 344.680 42 1.8 1.1 26 121 121 15 29 
4 60 344.889 42 1.8 1.1 26 121 121 11 29 
5 10 345.098 42 1.8 1.1 27 121 121 12 29 
5 20 345.306 42 1.8 1.1 26 121 121 13 29 
5 30 345.514 41 1.8 1.1 26 121 121 14 29 
5 40 345.723 42 1.8 1.1 26 121 121 12 29 
5 50 345.930 41 1.8 1.1 26 121 121 12 29 
5 60 346.138 42 1.8 1.1 25 121 121 13 29 
6 10 346.345 41 2.1 1.1 26 121 121 14 29 
6 20 346.553 41 2.0 1.1 27 121 121 15 29 
6 30 346.760 42 2.0 1.1 27 121 121 11 29 
6 40 346.968 42 2.0 1.1 27 121 121 11 29 
6 50 347.176 42 2.0 1.1 26 121 121 12 29 
6 60 347.383 41 2.0 1.1 26 121 121 13 29 
7 10 347.590 42 2.0 1.1 26 121 121 14 29 
7 20 347.798 42 2.2 1.1 26 121 121 11 29 
7 30 348.005 41 2.2 1.1 26 121 121 11 29 
7 40 348.212 41 2.2 1.1 26 121 121 12 29 
7 50 384.422 41 2.2 1.1 27 121 121 13 29 
7 60 348.626 41 2.2 1.1 26 121 121 13 29 
8 10 348.834 42 2.0 1.5 26 121 121 14 29 
8 20 349.042 42 2.0 1.5 26 121 121 14 29 
8 30 349.251 42 2.0 1.5 26 121 121 14 29 
8 40 349.460 42 2.0 1.5 26 121 121 15 29 
8 50 349.668 42 2.0 1.5 27 121 121 15 29 
8 60 349.877 42 2.0 1.5 26 121 122 12 29 



8 70 350.086 
8 80 350 295 
8 90 350.503 

Average Gas Meter OuUet Temperature· 
Average Gas Meter OuUet Temperature 

A H = 41 7451 mm HzO 
A H = 1 643508 1n HzO 

42 
42 
42 

2 
2 
2 

28 32653 'C 
82 98776 'F 

15 
1 5 
15 

Tm = 54299 R 

26 
25 
26 
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121 121 11 29 
121 121 12 29 
121 121 12 29 
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I Project No I 12CA05111 File! TC8762 

Turbochef Technologies 
Model! HHB2 

Start Volume of Sample Bottles 

Sample Sample 
Bottle Start Volume (ml) Bottle Start Volume Cml) 

2 19 0 5 900 
3 15 0 6 3750 
4 3650 7 1200 

Initial Weight of Dishes And Drying Process 

Final Weight of Dish 

Initial Weight of Bottle 2 And Drying Process 

EntarDJSh # Final Weight of Dish 
Solid Phase Drying Process 19) 

Final Weight Aftar Drying 1 2 3 4 5 
Dish 2 09802 09804 09804 0.9804 
Dish 
Dish 

Final Weight of Bottle 2 

Final Weight of Dish (Pre- Final Weight of Dish 

Dish# dry) (Post-dry) Final Weight of Bottle 2 Solids 

I Dish 2 09802 09804 0 0002 !grams 



I 

Enter Dish# 

Dish 3 
Dish 
Dish 

Initial Weight of Bottle 3 And Drying Process 

Final We~ght of Dish 
Solid Phase Drying Process (g) 

Final Weight After Drying 1 2 3 4 5 
09807 09809 09810 

Final Weight of Bottle 3 

Fmal Weight of Dish 
(Post-dry) Final Weight of Bottle 3 Solids 

0 0003 larams 
0 3 !milligrams 

0 981 

Initial Weight of Bottles 4 & 5 And Drying Process (Solvent Phase) 

Dish 
Dish 
Dish 

Dish 

Enter DISh# Final We~ght of Dish 

5 1 0016 

Dish# 

Solid Phase Drying Process (g) 
F1nal We1ght After Dry~ng 1 2 3 

10023 10023 

ht of Bottles 4 & 5 (So 
Final Weight of Dish 

(Post-dry) 

4 5 
10023 

lvent Phase) 
Final Weight of Bottles 4 & 5 

Solids 
00007 larams 

07 I milligrams 

Initial Weight of Bottles 4 & 5 And Drying Process (Water Phase) 

Enter Dish# Fmal Weight of D1sh 
Solid Phase Drying Process (g) 

Final We1ght After Drying 1 I 2 I 3 I 4 I 5 
4 10027 1 0044 I 10046 T 1 T 10046 
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I 

Dish 
Dish 

Final Weight of Bottles 4 & 5 (Water Phase) 

Final Weight of Bottles 4 & 5 
Solids 

00019 I grams 
19 I milligrams 

Initial Weight of Bottles 6 & 7 And Drying Process (Solvent Phase) 

Dish 
DISh 
Dish 

Dish 
Dish 
D1sh 

Dish 

Solid Phase Drying Process (g) 
Enter D1sh# Final We~ght of Dish 1 2 3 4 5 Final Weight After DfYing 

7 09944 09953 09952 09952 

Final Weight of Bottles 6 & 7 (Solvent Phase) 

Final Weight of Bottles 6 & 7 
Solids 

00008 I grams 
08 I milligrams 

Initial Weight of Bottles 6 & 7 And Drying Process (Water Phase) 

Enter Dish# 
6 

Dish# 
6 

Solid Phase Drying Process (g) 
Final WeJ{Iht of Dish 1 2 3 4 5 Final Weight After DfYing 

09799 0 9811 0 9811 0 9811 

Final Weight of Bottles 6 & 7 (Water Phase) 

Final Weight of Dish (Pre-
dry) 

09799 

Final We~ght of Dish 
(Post-dry) 

09811 

Final Weight of Bottles 6 & 7 
Solids 

o 0012 !grams 
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Sample BotHe 2 

0.2lm1lhgrams 

Sample Bottle 4&5 I Water Ph 

1.9Jmllllgrams 

Final Weight of All Bottles 

Sample BotHe 3 

0.3lmllhgrams 

Sample BotHe 6&7 I Solvent Ph 

o.almllllgrams 

Sample BotHe 4&5 I Solvent Ph 

0.7lmllllgrams 

Sample BotHe 6&7 I Water Ph 

1.2lmllllgrams 
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Project No. 12CA05111 

Start Time· 730 

CookT1me cycle 

Recovery Time n/a 

Gas Meter Read1ng 
1mt1al 33988 m3 

Vm 999m3 

35293 ~ 

Y- Constant 09341 

Tstd constant 5280 R 

Tm 5430 R 

Barometric Pressure 7493 mmHg 

29 5 mHg 

Pstd 3042 mHg 

AH 1 643508 In H20 

Vmstd 31212 ft3 
8838292 m3 

F11ter paper 6519 mg 

Filter AR 6523 mg 

delta H 04 mg 

Acetone (Blank) 02mg 
Acetone (Wash) 03 mg 
Solvent Phase (Wash) 07 mg 
Water Phase (Wash) 19 mg 
Solvent Phase (Blank) 08 mg 
Water Phase (Blank) 12 mg 
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File· TC8762 

Turbochef Technologies 
Model HHB2 

End Time 1600 Test Date __ .;;.;02/1;;;..0;.;9.;..;/1=2--

Product Tested: Hamburger, Chicken, Wings, Fries 

Barometnc Pressure· 749 3 __ .....;....;.;.....;~--
Post-Test Data 

Gas Meter Read1ng 
End 34988 m3 

This data IS obtamed dunng deVIce calibration Verify 
number wrth most recent calibration cerbfication on LEM 

Number obta1ned from Datasheet 

Barometnc Pressure on day of Test 

Post-Filter Data 

Weight at End of Test 

Weight at Beginlng of Test 

Change of Weight at End of Test 

Post-Acid Used 

Bottle 2 Me 05mg 
Bottle 3 
Bottles4&5 Mn 09 mg 
Bottles 4&5 
Bottles 6&7 
Bottles 6&7 

Total Grease Emisions 

Cs=MnNmstc:l 0.10 mg/m3 



Ventless Operation 
• Particulate Matter Emissions During 8 hr of Pizza 

Barreling. UL LIMIT S.Omg/m3 @ 500 cfm 

3.5 

........ 
(") 3 

.§ e 2.5 ..... 
c 2 
0 
~ 

~ 1.5 
c 
~ 1 
c 
0 
0 0.5 

0 

C3/C 

(source Food Service Technology Center/UL) 

Emissions by Oven 
UL - KNLZ Data @ 200 cfm 

HHB 

Product 
NGC 
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liance 
Make: 
Model: 

Food Product: 

Preheat and Idle data 
Preheat Time: min 
Preheat Energy: kWh 
Idle Energy Rate: kW 

Bake Time: 
Baking Energy Rate: 
Baking Energy Efficiency: 
Production Capacity: 
Product Shinkage 

Food Product: 

Preheat and Idle data 
Preheat Time: 
Preheat Energy: 
Idle Energy Rate: 

Pizza Performance 

min 
kW 
% 
lb/h 
% 

min 
kWh 
kW 

Bake Time: min 
Baking Energy Rate: kW 
Baking Energy Efficiency: % 
Production Capacity: lb/h 

Pizza Barreli Performance 
Baking Energy Rate: Run#1 kW 

Run#2 kW 
Run#3 kW 
Run#4 kW 
Run#5 kW 
Run#6 kW 
Run#? kW 
Run#8 kW 

Average kW: -kW 
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24 
ro 
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~ 
Q) 
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I 

1 2 
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Pizza Barrel Load Test 

....... 

3 4 5 6 7 8 

Test Load Number 



Hours 

Cooks/Day 

Seconds 
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Average Cooling 
Requirement 
(ton of AC) 
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TU RBOCHEF TECHNO LOGIES, INC. 

HhB 2 Oven Surface Temperatures 
'''i;!:iiitljiDI 

The illustrations in this document represem the surtace resting data reported for the TurboChef oven model HhB 2 after four 
hours of idle, and then subsequently two hours of cooking. 

After Four-Hour Idle (Fahrenheit) 

0 §C]§888 88888 90 86 86 86 89 

138 130 133 130 125 118 120 88 86 86 88 96 

aEI!RJ 
142 122 125 121 113 102 105 

91 90 91 97 100 

"'~ ~ 95 98 100 

101 101 102 99 95 

l I I 
102 100 100 104 100 90 81 

95 106 107 105 99 89 83 83 82 82 82 81 

90 93 97 97 94 89 83 
84 ~82 82 80 80 

89 90 91 92 90 87 83 
85 ~89 82 81 84 

89 88 89 89 88 86 82 

86 m 89 83 82 85 

92 88 87 87 87 84 81 

86 § 8s 8S 85 86 

94 89 87 86 85 83 81 • 
["'99 99 98 31 102 113 ~ ~84 

( 



Page 11.2 

After Four-Hour Idle, Then Two Hours of Cooking (Fahrenheit) 

0 ~U::::J§ aaa 88888 89 88 88 87 91 94 

147 133 137 135 129 120 117 93 91 90 91 98 107 

4111) 
148 125 130 126 114 104 107 

96 94 95 99 103 109 

'M~ •oo 98 100 102 102 

106 110 111 105 99 

I I I 
109 100 106 115 108 98 83 

94 108 116 115 109 97 81 78 77 77 76 

92 100 107 105 96 88 81 ;; iO ii 76 

91 91 95 96 9 1 86 81 
87 79 77 80 

90 89 89 90 88 85 82 

87 80 78 84 
94 88 88 87 86 84 81 

83 80 80 82 

95 89 88 87 85 83 81 

C"lo, 100 1043~~~83 
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After Four-Hour Idle (Celsius) 

0 ~u::::J§ 888 88888 32 30 30 30 32 

59 S4 S6 54 52 48 49 31 30 30 31 36 

«WIII:I 
33 32 33 36 38 

61 so 52 49 4S 39 41 

"~ M 35 37 38 

38 38 39 37 3S 

J I I 
39 38 38 40 38 32 27 

35 41 42 41 37 32 28 28 28 28 28 27 

32 34 36 36 34 32 28 

: ~:: 
28 27 27 

32 32 33 33 32 31 28 
28 27 29 

32 31 32 32 31 30 28 

~ ~" 28 28 29 

33 31 31 31 31 29 27 

30 29 29 29 30 

34 32 31 30 • 29 28 27 

["'37 37 37 :31 39 19 ~ ~29 
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After Four-Hour Idle, Then Two Hours of Cooking (Celsius) 

0 §CJ§888 88888 31 31 31 33 3-4 

64 56 S8 57 54 49 47 33 32 33 37 42 

•I'*' 3-4 35 37 39 43 
64 52 S4 52 46 40 42 

37 38 39 39 

44 41 37 

I I I 
43 38 41 46 42 37 28 

3-4 42 47 46 43 36 27 26 26 25 25 24 

33 38 42 41 36 31 27 

:: ~: 
26 2S 24 

33 33 35 36 33 30 27 
26 25 27 

32 32 32 32 31 29 28 

~ ~" 27 26 29 

3-4 31 31 31 30 29 27 

28 28 27 27 28 

35 32 31 31 29 28 27 • 
["'38 38 40:3D£JB ~ !!H:28 


