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PAL as a Planning Method for Environmentally Harmonizing Architecture
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This paper shows how the various conditions of a building influence on its air conditioning load by simulating
the PAL (Perimeter Annual Load). This simulation assumes a model building and changes its geometrical re-
gion, building direction, window opening ratio, shape of eave, kind of window glass, number of stories, and
floor plan. The results enable both building engineers and owners to figure out how to lower the energy con-
sumption. This method is one of the bases of the NKK’s LCA related planning for the architecture which coex-
ists with the environment.
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Table 1 Variables

Design variables

CASE

Region

(1) Hokkaido

(2) Tokyo

(3) Okinawa

Selected as atmospheric representatives for the cold, the intermediate, and the mild from twelve sections made

by Institute for Building Environment and Energy Conservation.

Building direction

(1) Facing the south

Core on the north

(2) Facing the east/west

Core on the west/east

(3) Facing the north

Core on the south

The east-facing and the west-facing are treated as equal because of small difference between their PALs.

Window opening

(1) 15%
(Window height 1.5m)

(2) 30%
(Window height 1.5m)

(3) 75%
(Window height 3.0m)

ratio As the smallest type, intermediate type (consecutive windows), and the largest type (curtain wall).
(1) Horizontal shallow eave (2) Vertical shallow eave (3) Box shallow eave
Window heightx 0.5 (Window heightx 0.5) Window heightx 0.5
Eave shape (4) Horizontal deep eave (5) Vertical deep eave (6) Box deep eave

(Window heightx 1)
(7) NIA

(Window heightx 1)

Window heightx 1

(3) (5) (7)in Hokkaido are omitted because of negligible influence.

Kind of window

(1) Transparent single glass

t12mm

High transparency, less sun light
cut, less heat insulation, and

inexpensive

Less sun light cut,
high heat insulation, and

expensive

(3) Low-E pair glass

(2) Transparent pair glass

Metal coating colored

t8mm  Airémm t8mm

t12mm+Airl2mm-+témm
High sun light cut,
high heat insulation, and

very expensive

Number of stories

Building scale

(1) Three stories

Applied only to all the cases above.

(2) Five stories

Applied only to the side core of Okinawa and Tokyo.

Plan Core planning

(1) Side core

Applied only to all the cases above.

(2) Center core

Applied only to the three stories.
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Table 2
Table 2 Planning aim (Hokkaido)
Level of effectiveness for Planning aim of
PAL reduction Hokkaido
. Window opening ratio
5 Highest 75%  15%
. Kind of window
4 High Single Low-E pair
3 Intermediate
Direction
2 Small East/west South
1 Very small
Story
0 Less or negligible 3 5
ss ghg Type of plan
Side core  Center core
R Eave shape
everse N/A  Box eave
6.
PAL
PAL
LCCO:2 LCA
1)« LCA () () . 1999. pp.15-25.
2) - ()

. 2000. pp.183-184.
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