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The objective of this study is to develop guidelines and criteria for designing energy-
saving office building. The research procedures were to collect and analyze variables that
affect the design of building envelopes. The results showed that there are 3 factors
concerning building envelopes which affected the minimum energy consumption. The first
factor is the surface to floor area ratio which is affected by building form, the floor to floor ratio,
and a number of floors. For example, a 10,000 m2, cylinder office with an equal proportion of
width and height is the best form in this study because of the lowest surface to floor area ratio
of 0.59. A multi-courtyard office building with a maximum surface to floor area ratio of 2.3 is
the worst form. The second factor is the type of building envelope materials, which should
have low heat transfer coefficient such as EIFS wall (0.06 Btu/hr/ft2F), etc. The last factor is an
appropriate introduction of daylight into space by considering the ratio of total energy loss
from fenestration to total energy saving gain. The estimated data suggested that the ratio
should not be greater than 1.0, where the most energy efficient ratio should be 0.8

In conclusion, the high energy — efficient building should have a minimum surface-to-
floor-area ratio of 0.59, a low U-Value of 0.06 Btu/h.ft2F, and the ratio of total energy loss from
fenestration to total energy saving gain of 0.8. The average energy consumption of the office
building is 0.1 kWh/m2yr. In contrast, inefficient office building designed by not considering
energy saving approach might have the minimum surface to floor area ratio of 2.3 , maximum
in U-Value (0.60 Btu/h.ftzF) , and the least efficient in terms of the ratio of light utilization
(1.20). The average energy consumption will be 4.1 kWh/mzyr more than the most efficient

building by 41 times.





