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Precision calorimetry requires extensive correction for 
errors including the following: 

 Thermometers are not exact and must be calibrated. 
  Thermometers do not respond immediately (lag)
  Heat is lost by transfer and evaporation. 
 Heat is absorbed by metal parts. 
 Heat is added by stirring. 
 The specific heat of water differs with thermometers. 

NOTE: 
Excessive heat loss may be caused by corrosion or 
placement in a drafty area. If heat loss experienced with 
these calorimeters is excessive, place a simple heat shield 
of aluminum foil (4"x16") along the inner wall of the 
Outer Can. 
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Introduction

Changes in heat energy can be measured using a device 
called a Calorimeter. The calorimeter is made of two 
chambers. The inner chamber is partially filled with water. 
The temperature of the water is recorded. The material 
being tested is then placed in the water. The heat given off 
by the sample is absorbed by the water. This transfer of 
heat causes the temperature of the water to rise. A 
thermometer in the water shows the change in temperature. 
The amount of heat gained by the water is equal to the 
amount of heat lost by the sample. 
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These calorimeters have been extensively tested for heat loss. In the table below, heat losses from 
varied types of calorimeters, under different conditions, have been tabulated. The losses are given 
in calories per minute for 1O Centigrade temperature difference between calorimeter and room. 
One column shows the results obtained in still air, and the other in a drafty location with air 
velocity of 5 miles per hour. . 

Type Of Construction still Air - Air Cal./Min Draft
Theoretical Optimum 1.04 1.35
Best Make Tested 1.12 1.63
*Unpolished Insulated Cover 1.30 1.93
Polished Metal, Wood Cover 1.55 1.95
Polished Metal, Plastic Cover 1.58 2.15
Badly Corroded 1.85
Painted Black, Bad Condition 3.55
Corroded, Interior covered w/ Foil 1.45 1.73
Pint Thermos Bottle 0.24 0.24

Since 3 cal. per min./ degrees Centigrade represents and error of 1% for each minute of time, it is 
recommended that standard methods of correction be employed. The simplest procedure requires 
a piece of graph paper and is performed as follows: 

1. Record water temperature once every minute at least 5 minutes before heat addition and
continuing at least 5 minutes afterward.

2. Record clock readings as data to establish an arbitrary starting point.
3. Graph time / temperature data.

A. The temperature immediately before heat addition is:
B. The highest temperature recorded after heat addition is:
C. The amount of time lapsing between A and B in minutes is:
D. The average value of all recorded temperatures between A and B is:
E. The temperature 5 minutes after B is:
F. Room temperature is:

The inherent calorimeter error is: (B-E) (D-F)(5 MIN*)
The error for this model is expressed in degrees per minute degree difference and is about 0.004 to 
0.006. I.E., the calorimeter cools 0.004 to 0.006 degrees per minute when it is 1 0 warmer than the 
room. 
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The temperature error for a particular run thus becomes (D-F) or, (Average Calorimeter Temp. - 
Room Temp) (Time between readings A and B) = (Calorimeter Error) = Degrees Error. 
Adding this error to temperature difference B-A gives the true value for B-A. The correction 
should not exceed 1/2 % per minute. 

A time of other than 5 minutes may be employed. 

EXAMPLE:
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The data in the graph above represents the following situation: 

• The room temperature was stable at 19 0 C.
• The water in the calorimeter was 15 0 C at 10:11 and was slowly rising to 15.2 0 c.
• At 10:21 the hot sample was added. The Calorimeter temperature was not measured at 10:21,

but the extrapolated line at B indicates the temperature to be 15.3 0 C.
• If mixing were prompt and the thermometer were to respond immediately, the resulting

temperature would be 25.6 0 C as indicated at point A. Thus the true temperature rise is
nearly 25.5 minus 15.3 rather than 25 minus 15.2.

It takes 45 J of heat energy to cause the temperature change in the sample problem. How much 
heat must be applied to 15 g of water to raise its temperature by 12 0 C.
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Stress the importance of measurement and the techniques of minimizing error. If one asks 
questions such as the following, some errors and possible answers and techniques will 
suggest themselves. 

o What is the source of heat delivered to the calorimeter? (Hot metal shot)
o Is any of this heat lost during transfer? (Shot cools as it is poured)
o How can the source of error be minimized? (Perform transfer quickly)
o Is heat lost in the calorimeter? (Note above table; consider evaporation)
o Where does heat go when released from the metal shot? (Heat is transferred to the water in 

the inner cup) 

Thermometer 

Stirrer 

Cover 

Insulation 

Outer Chamber 

Inner Chamber 
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