
 

 

TECHNOLOGY 

Refrigeration systems use substantially less power if 

the condensing temperature at which the system 

operates can be reduced.  Typically, power 

consumption reduces by 3% for every 1°C reduction 

in condensing temperature.  Hence a 10°C reduction 

in condensing temperature can result in energy 

savings of 30%.  [Refer to the below figure – COP 

refers to the Coefficient of Performance, a measure 

of efficiency] 

Variable Cooling Water 
Temperatures 
 

It is common industry practice to design and operate 

cooling water systems (required by water cooled 

chillers in order to remove the condensing heat) at 

standard conditions, i.e. 29.5°C inlet and 35°C 

return temperatures, without consideration of 

ambient conditions.  Hence it is often found that 

cooling water systems operate at temperatures of 

25°C or above even under winter conditions, with 

ambient air temperatures of 10°C or lower.  This 

represents a substantial lost opportunity for energy 

savings. 
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 Water cooled chillers require a cooling water system 

to remove the condensing heat. The cooling water 

temperature is dependent on the ambient wet bulb 

temperature and the rate of air circulation through 

the cooling tower.  In summer conditions (In Sydney 

this could be 25°C wet bulb temperature), cooling 

water temperatures of 27°C or higher are 

achievable, whilst in winter conditions (<5°C wet 

bulb temperature), cooling water temperatures below 

10°C could be achieved at full air flow rate.  

However, in most systems the air flow rate is 

modulated by controlling the cooling tower fan speed 

or by bypassing cooling water past the cooling tower 

to maintain cooling water temperature above a set 

minimum, typically 15°C to 20°C or higher. 

Where the chiller design permits the condensing 

temperature to float to low values without negative 

impact on the chiller reliability or refrigeration 

capacity, considerable energy savings can be 

achieved by allowing the cooling water temperature 

to reduce to very low values, but well above 0°C to 

prevent any problems with ice formation during 

winter conditions. 

In some cases, cooling water systems are shared 

within a facility, and cooling water is provided to a 

range of devices requiring cooling. If these other 

devices require constant cooling water 

temperatures, the design of the cooling water 

system on site may need to be reviewed to ensure 

that these other devices are not affected by 

excessively low cooling water temperatures. 

ACHIEVABLE SAVINGS  

Where an existing water-cooled chiller operates at essentially standard cooling water conditions, i.e. 

greater than 25°C, the cooling water temperature can “float” to suit ambient conditions; hence substantial 

energy savings are achievable.  These savings also depend on: 

I. Annual and daily load profile 

II. Suitability of chiller for floating condensing temperature operation 

Typically annual savings of 5% to 15% can be achieved for process cooling applications if cooling water 

temperatures are fully floated 


