562 ' IRNVF— «BRF

B iR B

THEAERE — MR TRHBARRE Y AT Lolid K 515
74 VEY T 4 = ERREBEIBE

Feasibility of a Regional-Scale Heat Supply and Air-Conditioning System Using a Ground Source Heat
Pump around the Nishi-Shinjuku Area and Its Effect on Reducing Anthropogenic Heat in Summer

% ML B O OHET-BEI O BT NEL v/
Yutaka Genchi Hiroaki Kondo Yukihiro Kikegawa Hiroshi Komiyama

(RREZATH19984E11 H16H, ZEH19994 4 A14H)

Abstract

We present a fesibility study and assessment of the potential exhaust heat reduction resulting
from the establishment of a regional air conditioning system around the Nishi-Shinjuku area, one
of the largest consumption areas in Tokyo. The system uses a ground source heat pump which
suppresses emission of exhaust anthropogenic heat and thereby acts as a possible countermeasure
against the heat island effect.

The required underground heat exchanger length was estimated by a one-dimensional heat
conduction equation, assuming a generally used heat pump process temperature level. We
concluded that even during the summer period where the largest daily heat consumption occurred,
a ground source heat pump system with a 3m pitch, 234m long underground heat exchanger
installed over only 0.21km® of the Nishi-Shinjuku area could effectively seqester most of the
generated anthropogenic heat. The total reduction and distribution of anthropogenic heat in the
area due to the introduction of this system were estimated for August, the period when the heat
island effect in the most serious in Tokyo, assuming that each buiding has its own independent
cooling system. Under these conditions without the introduction of the ground source heat pump
system, the daily averaged anthropogenic heat emission in the Nishi-Shinjuku area was 76.8W
m’ and reached 140W,/m? from 09 : 00 to 18 : 00.

The anthropogenic heat emission was reduced to 11.7TW,/m? after the introduction of the proposed
system. This result indicates that, in daytime, more than 100W,”/m? of the sensible heat flux from
antropogenic heat could be reduced by using the proposed system.
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