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Abstract >> Data centers not only consume significant electricity to operate IT
equipment, but also use a lot of electricity to cool the heat generated by IT
equipment. The waste heat of a high-temperature polymer electrolyte fuel cell
(HT-PEFC) is capable of producing cooling, so it can be effectively applied to data
centers that require cooling throughout the year. The energy-saving effects of the
proposed combined cooling, heat and power (CCHP) system using HT-PEFC. That
was analyzed based on the annual energy consumption data of a specific data
center. When the system was running at 200% of the year, It was shown that the
installation of 1 MW of the proposed system can save 3,407 MWh of electrical
energy per year. In addition, compared to the existing system, the annual power
usage effectiveness can be improved from 2.0 to 1.57 and 6,293 MWh of extra
heat energy per year can be produced to sell. Furthermore, sensitivity analysis
was performed on the fuel cell operating temperature and current density to
guide the appropriate installation capacity of the proposed system.
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Table 2. Monthly electrical energy consumption of comparison
between existing system and free cooling system
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Table 3. Monthly electrical energy consumption and generat-
ing heat comparison of conventional and CCHP system

Month Turbo chiller | Free cooling | Saving energy
only (kWh) (kWh) (kWh)
Jan. 302,631 95,372 207,260
Feb. 272,145 42,824 229,321
Mar. 289,083 123,632 165,451
Apr. 301,146 274,754 26,393
May. 297,249 297,066 184
Jun. 301,652 301,652 -
Jul. 353,812 353,812 -
Aug. 312,113 312,113 -
Sept. 317,571 317,571 -
Oct. 293,512 286,578 6,933
Nov. 281,699 200,302 81,397
Dec. 295,579 68,966 226,613
Sum 3,618,192 2,674,640 943,551
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Conventional CCHP
Month|  Electricity Electricity Heat

(kWh) (kWh) (kWh)
Jan. 1,737,570 1,435,653 56,978
Feb. 1,562,529 1,291,073 88,500
Mar. 1,659,779 1,372,394 203,036
Apr. 1,729,042 1,447,477 56,031
May. 1,706,669 1,420,244 3,564
Jun. 1,731,948 1,453,737 -
Jul. 2,031,424 1,748,650 -
Aug. 1,792,009 1,512,227 -
Sept. 1,823,345 1,545,133 -
Oct. 1,685,208 1,399,200 24,089
Nov. 1,617,388 1,339,087 122,219
Dec. 1,697,080 1,402,064 137,221
Sum 20,773,992 17,366,939 691,642
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