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Controlled   Cooking   Test 

Same cook 
Same fuel 
Same meal  

for each stove 

Real cook  
Real food 



Stove Testing Continuum 

WBT 

CCT 

KPT 

Increasing cost 

Increasing sample size and variability 

Increasing measurement of in-home use 

Increasing relation to WHO air quality guidelines 

Increasing control of variables 

Increasing isolation of stove performance 

Increasing quantification of emissions 

Increasing intervention of testers Lab 

Field 



CCT Purpose 

Compare the performance of 2 (or more) stoves for a real 
cooking task 
 
Especially useful for comparing traditional vs. improved stove 

 

Determine the % improvement for: 
 
   Fuel use 
   Cooking time 
   Emissions 



CCT Advantages 

• Realistic – real meal, real cook 

• Some controlled variables 

– Fair comparison 

– Small, affordable sample size 

• Stove design tool – useful design info by 
observation and interview of cook 



CCT Disadvantages 

• Not completely realistic 

– Testing with only one meal does not represent the 
real range of performance requirements. 

 Ex: boil, boil, fry, steam, warm, etc. 

– Testing with only a few cooks does not represent 
all cooks. 

– Cooks may use the stove differently than they 
would in their own kitchen because of different 
environment. 

 



CCT Performance Metrics 

1. Specific Fuel Consumption 

 

2. Cooking Time 

 

3. Emissions 

 

Specific Emissions     or      IAP Concentrations 



CCT Specific Fuel Consumption 

𝑆𝐶 =  
𝑔𝑟𝑎𝑚𝑠 𝑜𝑓 𝑓𝑢𝑒𝑙 𝑐𝑜𝑛𝑠𝑢𝑚𝑒𝑑

𝑘𝑔 𝑜𝑓 𝑓𝑜𝑜𝑑 𝑐𝑜𝑜𝑘𝑒𝑑
 

 

Fuel consumed is corrected for moisture content and 
char remaining (𝑓𝑑) 

 
𝑓𝑑 = 𝑓𝑓 − 𝑓𝑖 ∗ 1 − 1.12 ∗ 𝑚 − 1.5 ∗ ∆𝑐𝑐 

 
𝑓𝑑 = 𝑒𝑞𝑢𝑖𝑣𝑎𝑙𝑒𝑛𝑡 𝑑𝑟𝑦 𝑤𝑜𝑜𝑑 𝑐𝑜𝑛𝑠𝑢𝑚𝑒𝑑 



CCT Cooking Time 

 
= 𝑡𝑓 − 𝑡𝑖 

 

Total cooking time recorded with timer 



CCT Specific Emissions 

Collect total emissions with PEMS 

Then calculate  

 

SE =
𝑔𝑟𝑎𝑚𝑠 𝑒𝑚𝑖𝑠𝑠𝑖𝑜𝑛

𝑘𝑔 𝑓𝑜𝑜𝑑 𝑐𝑜𝑜𝑘𝑒𝑑
 

 

 
𝑆𝐸𝐶𝑂 =

𝑔𝑟𝑎𝑚𝑠 𝐶𝑂

𝑘𝑔 𝑓𝑜𝑜𝑑 𝑐𝑜𝑜𝑘𝑒𝑑
          𝑆𝐸𝐶𝑂2

=
𝑔𝑟𝑎𝑚𝑠 𝐶𝑂2

𝑘𝑔 𝑓𝑜𝑜𝑑 𝑐𝑜𝑜𝑘𝑒𝑑
           𝑆𝐸𝑃𝑀 =

𝑔𝑟𝑎𝑚𝑠 𝑃𝑀

𝑘𝑔 𝑓𝑜𝑜𝑑 𝑐𝑜𝑜𝑘𝑒𝑑
 



CCT Emissions - Indoor Air Pollution 

Place IAP Meter in the kitchen or on the cook to 
measure the emissions concentrations 

 

Average CO concentration (ppm)  

“parts per million” 

Average PM concentration (ug/m3)  

“micrograms per cubic meter” 



CCT Procedure 

Hypothetical Schedule 



CCT Pre–Test Meeting 

Cooks and testers meet to determine the meal 
that will be cooked 

1. Create list of common meals 

2. Choose a meal that is: 

–Representative of a typical family meal 

–Meets the time and resource constraints of 
the project 



CCT Pre–Test Meeting 

3. Record detailed instructions and quantities 
of food on the Cooking Task Sheet 
– Be objective, not subjective. 

Objective:  
  
“The beans are done when  
the skin peels off” 
 
Subjective:   
 
“The beans are done when  
they taste right”  

 



CCT Pre–Test Meeting 

4. Estimate the amount of fuel needed to cook 
the meal (kg/meal) 

 

5. Decide if the char remaining should be 
counted as unburned fuel (ask the cooks if 
they use the char) 



CCT Supplies 

1. Fuel 

– One big batch for the entire test series 

– Common fuel, uniform moisture content 

– Amount: 

2.5 
𝑘𝑔

𝑚𝑒𝑎𝑙
∗ 3

𝑚𝑒𝑎𝑙𝑠

𝑠𝑡𝑜𝑣𝑒
∗ 2stoves ∗ 2 = 30 kg 

Info from cook Fudge Factor Fuel for 1 CCT (6 tests) 



CCT Supplies 

2. Food 

3. Pots 

–  local pot or dedicated stove pot 

–  lids are acceptable 

4. Other cookware to prepare food 

– Knives, cutting board, dishes, etc. 

5. Scale: 6 kg max, 1 gram resolution 

6. Moisture meter or oven 



CCT Supplies 

7. Timer 

8. Thermometer 

9. Heat resistant gloves 

 

If weighing char: 

 
10. Heat pad for scale 

11. Char tray 

12. Char scooper 



CCT Conducting the Test 

1. Fill out Data and Calculation Form 

 

 

 

 

 

 

2. Prepare food – chop, weigh, etc. 



CCT Conducting the Test 
3. Weigh and record starting bundle of fuel (more than enough) 

4. Start timer when 
cooking begins 
 

5. During the test record 
observations, notes, 
and comments about 
the cook 

 

7. Weigh and record 
unburned wood 
(break off char) 

 

8. Weigh and record 
char (if appropriate) 

6. When food is cooked 
record end time and 
weigh food in pots 



CCT Calculate Results 
• Enter test data into the Excel spreadsheet 

then go to results page 

 

This means you are 95% 
confident in the result 



CCT Statistics: The T-Test 
The T-Test answers the question:  

Are the two stoves significantly different? 

Yes No 

The confidence intervals are a measure of the standard deviation 



CCT Sample Size 
Do more tests with the same cook and stove 
combination in order to show that 2 stoves are 
significantly different 

3 tests not sig different @ 95% confidence level N tests sig diff @95% confidence level 

If sample size       ,  confidence intervals          , and the 2 stoves become significantly different 



CCT Sample Size 

1 CCT means: 

1 cook 

3 tests on each stove  

= 6 tests 

Increase the sample size by: 
 

Adding more cooks 
Adding more stoves 



CCT Sample Size 

Add more cooks 

1 full CCT series = 3 cooks 

= 18 tests 

It’s a better representation of a real population 



CCT Sample Size 
Add more stoves 

1 CCT = 9 tests 

1 full CCT series = 27 tests 



CCT Documentation 

• www.aprovecho.org/lab/pubs/testing 


