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Abstract The demand for hydrogen, which is considered an environmentally friendly energy source, is
increasing, and at the same time, the fuel cell market is increasing continuously. This study aimed to
establish a strategy for securing intellectual property rights on fuel cell by-product utilization technology
for operating expenditure reduction of hydrogen-powered residential buildings. In this patent analysis,
this study investigated Korean, American, Japanese, and Buropean patents filed/published/registered by
October 2019 and established a technical classification system and classification criteria through expert
discussion. To reduce the operating expenditure of hydrogen-powered residential buildings, intellectual
property rights will be improved using systems and methodologies involving cathode-side purified air,
product water, and oxygen-depleted air captured with the dead-end mode operation of polymer

electrolyte fuel cells.
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Table 1. Technology classification

Category Division Section Definition
Utilization of
waste heat
Waste heat generated
(AAD) during
electricity
generation
Utilization of
purified air
Purified air generated
(AAB) during
electricity
By-product generation
. (A8) Utilization of
Utilization o
distilled water
of fuel cell o
by-product Distilled water generated
@ (AAC) during
electricity
generation
Utilization of
_ oxygen-deplete
Oxygenaiepleted d air generated
(AAD) during
electricity
generation
Operation
Operation Dead-end mode strategy to
strategy operation effectively
(AB) P capture fuel cel
by-products
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Table 2. Patent selection results

Section KIPO USPTO JPO EPO Total
AAA 186 157 349 67 759
AAB 165 92 381 23 661
AAC 285 206 921 74 1,486
AAD 160 397 322 118 997
AB 22 162 36 80 300
Total 818 1,014 2,009 362 4,203
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1. KIPO (Korean Intellectual Property Office),
USPTO (United States Patent and Trademark
Office), JPO (Japan Patent Office),
EPO(Ruropean Patent Office) patent data
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Fig. 2. Number of applications by major applicant
country by application category
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Fig. 3. Number of applications by major applicant
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