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IEC parameter optimization

. Exhaust air C
» Calculations are based on the IEC process shown on AA Air fan
the right.
« Assuming the temperature difference between
supply and return water is 5 °C, EES simulation M
is used to calculate the effluent temperature. 1
« There are two important parameters that need to be Inlet air O Inlet air O
determined: the amount of water through the air —> A
cooler and its NTU, in order to obtain the optimal Air cooler] 1§
working point of the system, we consider the Cooling
influence of both together. t— e—n nater
« It is assumed that the cost is fixed, that is, the sum Users wp

of air cooler NTU and paddings NTU is certain.
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* At 30°C and 50% relative humidity, the relationship between water flow rate and outlet temperature of the chiller was
simulated. The abscissa is the water quantity of the air cooler, and the ordinate is the NTU of the air cooler. The
greener the color is, the lower the outlet water temperature is.
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* At 30°C and 50% relative humidity, the relationship between water flow rate and outlet temperature of the chiller was
simulated. The abscissa is the water quantity of the air cooler, and the ordinate is the NTU of the air cooler. The
greener the color is, the lower the outlet water temperature is.
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* At 30°C and 50% relative humidity, the relationship between water flow rate and outlet temperature of the chiller was
simulated. The abscissa is the water quantity of the air cooler, and the ordinate is the NTU of the air cooler. The

greener the color is, the lower the outlet water temperature is.
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At 30°C, 20%, 40%, 60%, 80% relative humidity conditions, respectively, simulated calculation of the
relationship between water temperature.
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IEC parameter optimization
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NTU NTU_tian
 In fact, NTU of the surface cooler costs more than the packed NTU, and it is assumed that the price of NTU of the

surface cooler is 3 times that of the packed NTU.  NTUj,0 X 3 + NTU,, = NTU
* An eight-row air cooler has an NTU of about 3.5.



Difference of IEC and DEC
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Feasibility analysis
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Adelaide, Australia, outdoor air conditions in 2020 summer
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IEC parameter optimization

Adelaide, Australia, outlet water temperature in 2020 summer

The outlet cold water temperature is lower than 15°C for about 75% hours

Adelaide is suitable to use IEC water chillers as the cooling source
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 Adelaide, Australia, 2020 summer

The higher the outdoor dry bulb temperature , the higher the temperature difference between outdoor dry
bulb temperature and output cold water temperature.

|[EC processes could be used for well for Adelaide climate, and the cooling capacity could fit with heat loads.
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IEC parameter optimization

Ankara, Turkey, outlet water temperature in 2020 summer

The outlet cold water temperature is lower than 18°C for all the summer

Ankara is suitable to use IEC water chillers as the cooling source
Ankara
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IEC parameter optimization

Ankara, Turkey, 2020 summer

The higher the outdoor dry bulb temperature , the higher the temperature difference between outdoor dry
bulb temperature and output cold water temperature.

|[EC processes could be used for well for Ankara climate, and the cooling capacity could fit with heat loads.
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* Beijing, China, outdoor air conditions in 2020 summer
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IEC parameter optimization

Beijing, China, outlet water temperature in 2020 summer
The outlet cold water temperature is higher than 20°C for about 50% hours

Beijing is not suitable to use IEC water chillers as the cooling source
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IEC parameter optimization (@)

* Beijing, China, 2020 summer

« The higher the outdoor dry bulb temperature , the higher the temperature difference between outdoor dry
bulb temperature and output cold water temperature.

» |EC processes could be used for pre-cooling for Beijing climate.
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« Cairo, Egypt, outlet water temperature in 2020 summer

The outlet cold water temperature is higher than 18°C for about 50% hours

Cairo is not suitable to use IEC water chillers as the cooling source
Cairo
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IEC parameter optimization @

« Cairo, Egypt, 2020 summer

« The higher the outdoor dry bulb temperature , the higher the temperature difference between outdoor dry
bulb temperature and output cold water temperature.

« |EC processes could be used for pre-cooling for Cairo climate.
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Copenhagen, Denmark, outdoor air conditions in 2020 summer
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IEC parameter optimization

Copenhagen, Denmark, outlet water temperature in 2020 summer
The outlet cold water temperature is lower than 16°C for about 75% hours

Copenhagen is suitable to use IEC water chillers as the cooling source
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[l
 Copenhagen, Denmark, 2020 summer

The higher the outdoor dry bulb temperature , the higher the temperature difference between outdoor dry bulb
temperature and output cold water temperature.

IEC processes could be used for well for Copenhagen climate, and the cooling capacity could fit with heat loads.
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 Denver, America, outdoor air conditions in 2020 summer
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IEC parameter optimization

Denver, America, outlet water temperature in 2020 summer

The outlet cold water temperature is lower than 20°C for all the summer
Denver is suitable to use IEC water chillers as the cooling source
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 Denver, America, 2020 summer

« The higher the outdoor dry bulb temperature , the higher the temperature difference between outdoor dry bulb
temperature and output cold water temperature.

« |EC processes could be used for well for Denver climate, and the cooling capacity could fit with heat loads.
Denver Denver
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IEC parameter optimization

Liege, Belgium, outlet water temperature in 2020 summer

The outlet cold water temperature is lower than 17.5°C for about 75% hours

Liege is suitable to use IEC water chillers as the cooling source
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IEC parameter optimization

Liege, Belgium, 2020 summer

The higher the outdoor dry bulb temperature , the higher the temperature difference between outdoor dry
bulb temperature and output cold water temperature.

IEC processes could be used for well for Liege climate, and the cooling capacity could fit with heat loads.
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Paris, France, outdoor air conditions in 2020 summer
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IEC parameter optimization

Paris, France, outlet water temperature in 2020 summer

The outlet cold water temperature is lower than 18°C for about 75% hours

Paris is suitable to use IEC water chillers as the cooling source
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Paris, France, 2020 summer

The higher the outdoor dry bulb temperature , the higher the temperature difference between outdoor dry
bulb temperature and output cold water temperature.

Paris

|[EC processes could be used for well for Paris climate, and the cooling capacity could fit with heat loads.
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* Urumai, China, outdoor air conditions in 2020 summer
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Urumgqi, China, outlet water temperature in 2020 summer

The outlet cold water temperature is lower than 16°C for all the summer

Urumgqi is suitable to use IEC water chillers as the cooling source
Urumai
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* Urumgqi, China, 2020 summer

The higher the outdoor dry bulb temperature , the higher the temperature difference between outdoor dry
bulb temperature and output cold water temperature.

IEC processes could be used for well for Urumgi climate, and the cooling capacity could fit with heat loads.
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