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Analysis on Energy Saving Features of Large Cooling Water Temperature Difference of Cooling Plants
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[ Abstract]  According to the statistics, there is about 40% of building energy consumption is from Heating, Ventilation and
Air Conditioning (HVAC) system. In addition, the cooling plant consists of about 60% of HVAC energy consumption. Therefore,
energy saving of the cooling plant is critical to building energy conservation. There has been many researches and applications of
large chilled water temperature difference. However, the researches of large cooling water temperature difference are required to be
developed. The 32/37°C cooling water temperature are adopt by most HVAC engineers to design a system. In order to provide a
reference for HVAC engineers to conduct a large cooling water temperature design, energy simulation was used to calculate the
cooling plant energy consumption with large cooling water temperature. The optimized design alternative was obtained by
comparing the simulation results. The results show that the energy saving percentage of 32/39°C cooling water temperature (8%~
9%) is higher than that of 31/38°C (about 3%) when the cooling water temperature difference is increased from 5°C to 7°C. In
comparison to 9°C and 10°C cooling water temperature difference, there is most energy saved by increasing the temperature
difference to 8°C (cooling water temperature of 32/40°C) in Hangzhou, Beijing and Guangzhou. However, the highest energy

saving percentage in Kunming is under 10°C cooling water temperature difference (cooling water temperature of 28/38°C).
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Table 1 The Information of the Engineering Case
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Fig.1 Annual Hourly Cooling Loads of Case 1
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Table 2 The Optimized Configuration of 7°C Condensing Temperature Difference
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Table 3 The Optimized Configuration of 8~10°C Condensing Temperature Differences

in Hangzhou, Beijing and Guangzhou
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Table 4 The Optimized Configuration of 8~10°C Condensing Temperature Differences in Kunming
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Table 5 The Comparison of Cooling Plant Total Annual

Energy Consumptions
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Table 7 The Energy Consumptions of Optimized Cases

with 7°C Temperature Difference in Hangzhou, Beijing
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Table 6 The Comparison of Cooling Plant Energy

Savings
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Fig.2 The Comparison of Energy Consumptions and
Energy Savings
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Table 8 The Energy Savings of Optimized Cases with 7°C

Temperature Difference in Hangzhou, Beijing and

Guangzhou
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Table 9 The Energy Savings of Optimized Cases with
Various Temperature Differences in Hangzhou, Beijing

and Guangzhou
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Table 10 The Energy Savings of Optimized Cases with

Various Temperature Differences in Kunming
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