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5-119 A man drinks one liter of cold water at 3°C in an effort to cool down. The drop in the average body 
temperature of the person under the influence of this cold water is to be determined. 

Assumptions 1 Thermal properties of the body and water are constant. 2 The effect of metabolic heat 
generation and the heat loss from the body during that time period are negligible. 

Properties The density of water is very nearly 1 kg/L, and the specific heat of water at room temperature is  
c = 4.18 kJ/kg·°C  (Table A-3). The average specific heat of human body is given to be 3.6 kJ/kg.°C.  

Analysis. The mass of the water is 

  � �� � kg 1L 1kg/L 1 ��� V�wm  

We take the man and the water as our system, and disregard any heat and mass transfer and chemical 
reactions. Of course these assumptions may be acceptable only for very short time periods, such as the time 
it takes to drink the water. Then the energy balance can be written as 

 

waterbody

energies etc. potential,   
kinetic, internal,in  Change

system

mass and  work,heat,by 
nsferenergy traNet     

outin

0 UUU

EEE

������

���
����������

 

or  � �	 
 � �	 
 0water12body12 ���� TTmcTTmc  

Substituting 0C)3)(CkJ/kg 4.18)(kg 1(C39))(CkJ/kg 3.6)(kg 68( ������ ����
ff TT  

It gives   

Tf = 38.4�C 

Then    

�T=39 � 38.4 = 0.6�C  

Therefore, the average body temperature of this person should drop about half a degree celsius. 

 


