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Foodservice Critical Temperature Chart

 COLD HOLDING: (Food) Temperature: 
41°F / 5°C or below
   • Keep food covered
   • Take actual food temperature; do 
 not rely on a thermostat setting
   • Check temperature every 2 hours
   • 35° to 38°F / 1.7° to 3°C is the ideal 
     air temperature

 FREEZER: Maintain Air Temperature at 0°F / -18°C 
or below. Some bacteria may not be killed at even the 
lowest temperatures.

 TOXINS are poisons produced by bacteria, and can cause 
foodborne illness. Some toxins may not be destroyed by boiling.
REHEATING:
Reheat food to a minimum temperature of 165°F / 74°C
   • Food must reach temperature within 2 hours 
   • Never let temperature fall below 135°F / 57°C

 POTENTIALLY HAZARDOUS FOODS:
Some foods favor bacterial growth and require strict temperature 
control. Examples of these are meat, poultry, eggs, seafood, 
dairy products, cut melon, raw seed sprouts, garlic-in-oil mixtures, 
cooked rice and potatoes.

 SINK / WATER TEMPERATURES:
Handwashing water: 120°F / 49°C
Sanitizing solutions (heat): 171°F / 77°C for 30 sec. minimum
Sanitizing solutions (chemical): 75° to 120°F / 24° to 49°C
Dish Machine (Warewashing) Final Rinse: 180° to 190°F 
max / 82° to 88°C hot water sanitizing

 RECEIVING:
   • Check temperatures of food upon receipt and reject any 
     potentially hazardous foods out of acceptable ranges
   • Put perishable foods away promptly 
Refrigerated (Food) Temperature: 
41°F / 5°C or below  
Frozen (Food) Temperature: 
0°F / -18°C or below

max / 82° to 88°C hot water sanitizing

 COOLING:  
From hot temperature: Cool to 70°F / 21°C 
within 2 hours; and down to 41°F / 5°C or 
below within 4 hours (6 hours total)   
• Do not cool at room temperature
• Divide food into small units or use a
  shallow pan
• Use an ice bath or blast chiller to hasten cooling

 STORAGE:
   • Use open shelving 
   • Check foods in multiple locations throughout a 
     cold storage area; temperature may not be uniform     cold storage area; temperature may not be uniform
   • Comply with storage time standards (7 days maximum 
     for food held at 41°F / 5°C or below)
Dry Storage: 50° to 70°F / 10° to 21°C
Refrigerator (Food) Temperature: 41°F / 5°C or below
Refrigerator (Air) Temperature: 38°F / 3°C or below
Deep Chiller (Air) Temperature: 26° to 32°F / -3° to 0°C 
Freezer (Food & Air) Temperature: 0°F / -18°C or below  0°F / -18°C or below 

Thermocouple Instruments

 THAWING:
   • Do not thaw frozen food at room temperature   • Do not thaw frozen food at room temperature
   • If you thaw in a microwave, immediately 
     begin cooking the food afterwards
Under running water (Water Temperature): 70°F / 21°C or below 
In the Refrigerator (Air Temperature): 38°F / 3°C or below 

 DANGER ZONE: 41° to 135°F /  5° to 57°C: 
Potentially hazardous foods exposed to this
temperature range for more than 4 hours are 
not safe to eat.

     
Using unique circuit 

     designs that store calibration 
settings in non-volatile memory,   

 fi eld adjustment has become 
    a thing of the past. We are 
       so committed to ensuring 

         the accuracy of our        
products, that we

guarantee it!

Cooper-Atkins Corporation
33 Reeds Gap Road

Middlefi eld, CT 06455-0450
 800-835-5011 • 860-347-2256 • www.cooper-atkins.com

67-909-10M-0310

 HOT HOLDING: (Food) Temperature: 
135°F / 57°C or above
   • Keep food covered
   • Stir hot food frequently
   • Take actual food temperature; do 
 not rely on a thermostat setting
   • Check temperature every 2 hours
   • Do not use hot holding equipment 
     to heat food.



Setting the record straight
on calibrating

digital pocket test thermometers
                          Temperature measurement using modern thermistor  
           instruments is one of the most accurate, reliable, and  
          inexpensive methods currently available. These characteristics, 
    when married with today’s powerful yet low-cost microcontrollers, 
 produce a new generation of digital pocket test thermometers 
                that far exceed the capabilities of their liquid or bi-metal ancestors.

A thermistor is a resistor that is made to have a high temperature coeffi cient, 
which means that the resistance of the thermistor changes as the temperature 
of the thermistor changes. By producing it to an exact formula, the thermistor’s 
behavior can be accurately predicted and represented in a resistance 
versus temperature table (R/T) which lists the known resistance value of the 
thermistor at a given temperature. The repeatability or drift, of the thermistor’s thermistor at a given temperature. The repeatability or drift, of the thermistor’s 
behavior over time varies from one thermistor manufacturer to another, but behavior over time varies from one thermistor manufacturer to another, but 
is typically in the order of < 0.05°F / < 0.028°C per year. In fact, thermistors is typically in the order of < 0.05°F / < 0.028°C per year. In fact, thermistors 
become more stable over time, so most of the drift occurs within the fi rst become more stable over time, so most of the drift occurs within the fi rst 
six months of use.

In a digital thermometer, the microcontroller is programmed with the thermistor’s In a digital thermometer, the microcontroller is programmed with the thermistor’s 
R/T characteristics in a look-up table. The resistance of the thermistor is R/T characteristics in a look-up table. The resistance of the thermistor is 
measured using precision timing circuitry, and is then “looked-up” in the measured using precision timing circuitry, and is then “looked-up” in the 
table to determine the measured temperature. Any difference between the table to determine the measured temperature. Any difference between the 
measured temperature and actual temperature is known as calibration measured temperature and actual temperature is known as calibration 
offset, and is programmed into the microcontroller memory during the offset, and is programmed into the microcontroller memory during the 
manufacturing process. manufacturing process. 

Periodic checking of the thermometer accuracy is recommended as Periodic checking of the thermometer accuracy is recommended as 
standard practice to satisfy certain governmental regulations and for standard practice to satisfy certain governmental regulations and for 
HACCP programs. Over its lifetime, the digital thermometer may exhibit  Over its lifetime, the digital thermometer may exhibit 
some minor accuracy shift, due in part to environmental variations, and in some minor accuracy shift, due in part to environmental variations, and in 
part to normal aging of the components used. However, any such shift will part to normal aging of the components used. However, any such shift will 
be far smaller than the tolerance allowed on the accuracy specifi cation, and be far smaller than the tolerance allowed on the accuracy specifi cation, and 
as such, it will not be necessary to make adjustments once the thermometer as such, it will not be necessary to make adjustments once the thermometer 
is in service. In metrology, calibration is defi ned as comparing an instrument to a is in service. In metrology, calibration is defi ned as comparing an instrument to a is in service. In metrology, calibration is defi ned as comparing an instrument to a 
known standard. This action is sometimes called calibration by comparison known standard. This action is sometimes called calibration by comparison known standard. This action is sometimes called calibration by comparison 
or validation of accuracy. While not all instruments can be adjusted, all of or validation of accuracy. While not all instruments can be adjusted, all of or validation of accuracy. While not all instruments can be adjusted, all of or validation of accuracy. While not all instruments can be adjusted, all of 
them can be calibrated! The Food Code and ISO 9000 do not require The Food Code and ISO 9000 do not require 
that temperture measurement instruments be adjustable.

Thoughts on fi eld adjustable thermometers...
“Field calibration” is a misnomer applied to a number of digital thermometers 
marketed today. All thermometers can be calibrated in the field as 
described above. Some thermometers have an adjustment feature. 
This feature al lows the user to reset or adjust out the expected 
error / drift the thermometer may have over time. While this may sound 
like a useful feature, it could actually introduce more error at critical test 
temperatures!

Here’s why fi eld adjustment can introduce error…
Digital thermometers adjusted in the fi eld by the user are done so using a 
single test point, usually 32°F / 0°C. This temperature is used because an 
ice bath is usually the easiest, if not the only, way to obtain a known, stable 
temperature in the fi eld without investing in laboratory calibration equipment. 
Note, the ideal laboratory calibration test standards are at least 4 times 
more accurate than the instrument being measured. When adjustment is 
performed on a “field calibratable” thermometer, the resistance versus 
temperature table (R/T) is adjusted up or down automatically when the user 
resets their thermometer and removes any error at the 32°F / 0°C calibration point. 
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The same innovative technology we use in our popular thermocouple instruments - specifi ed by some 
of the most sophisticated chains in the world - is now available in selected digital thermometers. 
With calibration settings stored in a non-volatile memory chip, fi eld adjustment has become a 
thing of the past. And no risk of introducing error into the instrument. We are so committed to 
ensuring the accuracy of our products that we guarantee it.

TTM41

Specifi cations

Bold NEW
POS PackagingPOS Packaging

for.......
Products

.......

By design, this shift in the table or resistance / temperature curve is 
applied across the entire temperature / resistance curve and therefore is 
applied to all measured temperatures.

The fi rst potential for introducing error during fi eld adjustment has to do 
with shifting the curve within the thermometer’s microprocessor and the with shifting the curve within the thermometer’s microprocessor and the 
fact that any “drift” a thermistor exhibits is not necessarily equal at all fact that any “drift” a thermistor exhibits is not necessarily equal at all 
temperatures. For example, a thermometer utilizing an inferior sensor may temperatures. For example, a thermometer utilizing an inferior sensor may 
drift by ±2°F / ±1°C at 32°F / 0°C (reads 30°F / -1°C in a 32°F / 0°C bath) drift by ±2°F / ±1°C at 32°F / 0°C (reads 30°F / -1°C in a 32°F / 0°C bath) 
but may not have drifted at all at a higher temperature test point. but may not have drifted at all at a higher temperature test point. 
During adjustment a thermometer could be reset so that instead of reading During adjustment a thermometer could be reset so that instead of reading 
30°F / -1°C, it will read 32°F / 0°C in the ice bath. The user is satisfi ed that 30°F / -1°C, it will read 32°F / 0°C in the ice bath. The user is satisfi ed that 
their thermometer is now “dead-on” at 32°F / 0°C. Unfortunately this same their thermometer is now “dead-on” at 32°F / 0°C. Unfortunately this same 
thermometer may now read 136°F / 58°C when the actual temperature thermometer may now read 136°F / 58°C when the actual temperature 
being measured is 134°F / 56°C, a more critical temperature for food being measured is 134°F / 56°C, a more critical temperature for food 
safety!  Adjusting at a single point shifts the entire resistance versus safety!  Adjusting at a single point shifts the entire resistance versus 
temperature relationship across all temperatures. The user would temperature relationship across all temperatures. The user would 
have no way of realizing this unless they were able to test at the other 
critical temperatures.

A second potential for introducing error during adjustment is from an 
improperly constructed ice bath. The improperly made ice bath (bath 
made with too much water and not enough ice) will contribute to error as 
the test temperature, assumed to be 32°F / 0°C, is actually a few degrees 
warmer.  In this case it is possible for a thermometer without any error 
(at any temperature) to be reset so that it reads 32°F / 0°C when the 
actual test temperature is say 34°F / 1°C.  This introduced error would 
also now affect all other measured temperatures. While accuracy checks 
using a properly constructed ice bath remain the recommended field 
method, users need to recognize the limitations of single temperature point 
adjustment. 

Instrument accuracy, stability and guarantees over time can only be 
achieved through superior design and use of high quality and robust 
components and sensors.

U.S. Food and Drug Administration
Center for Food Safety & Applied Nutrition
Food Code

Chapter 3 Food
3-501.19
(B) The FOOD shall have an initial TEMPERATURE of 41°F / 5°C or 
      less if removed from cold holding temperature control, or 135°F / 57°C
      or greater if removed from hot holding temperature control. 

Chapter 4 Equipment, Utensils and Linens
4-502.11 Good Repair and Calibration.
(A) UTENSILS shall be maintained in a state of repair or condition 
      that complies with the requirements specifi ed under Parts 4-1 
      and 4-2, or shall be discarded.

(B) FOOD TEMPERATURE MEASURING DEVICES shall be 
      calibrated in accordance with manufacturer’s specifi cations 
      as necessary to ensure their accuracy.

(C) Ambient air temperature, water pressure, and water TEMPERATURE   
      MEASURING DEVICES shall be maintained in good repair 
      and be accurate within the intended range of use.

Waterproof
 Anti-microbial Additive
   Accurate for Life
         Lifetime Warranty

DPP400W Pen Style Digital Pocket Test
• -40° to 392°F / -40° to 200°C
• 2.75” / 69.9mm Stainless Steel Stem with a reduced tip 
   for <6 second response time
• Max / Min / Hold modes

DFP450W Digital Pocket Test with Temperature Alarm
• -40° to 450°F / -40° to 232°C
• Adjustable - preset temperature alarm
• 4.75” / 121mm Stainless Steel Stem with a reduced tip 
   for <6 second response time
• Max / Min / Hold modes
• Use to test dishwasher rinse temperature

TTM59 Pocket Test Plus™
• -4° to 350°F / -20° to 177°C
• Clock and calendar
• 3 preset timer alarms, for 5, 15 and 30 minutes 
• 4.75” / 121mm Stainless Steel Stem with a reduced tip 
   for <6 second response time
• Max / Min Memory modes
• Use to test dishwasher rinse temperature• Use to test dishwasher rinse temperature

TTM41 Coolit-Rite™ Cooling Validator   TTM41 Coolit-Rite™ Cooling Validator   
• -4° to 302°F / -20° to 150°C
• Timer Range: 6 Hours : 59 Minutes• Timer Range: 6 Hours : 59 Minutes
 • 15” / 381mm Stainless Steel Stem with  • 15” / 381mm Stainless Steel Stem with 
   adjustable vessel clip
• Max / Min / Hold modes

Accurate for Life

                          Temperature measurement using modern thermistor  
           instruments is one of the most accurate, reliable, and  
          inexpensive methods currently available. These characteristics, 
    when married with today’s powerful yet low-cost microcontrollers, 
 produce a new generation of digital pocket test thermometers 
                that far exceed the capabilities of their liquid or bi-metal ancestors.


