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The objective of this thesis is to study one dimensiqnél conduction heat transfer through multi-layers
opaque wall with time varying boundary conditions at both surface walls by comparing the heat transfer value from the
heat flux meter audit data, the simulated results from computer program DOE 2.1E, and the simulated results from
computer program developed for estimating heat transfer by using tﬁnsfcr function method. Three typés of boundary
conditions which are (1) outside surface temperature and inside surface temperature, (2) outside surface tcmpcraturé and
room temperature, and (3) solar-air temperature and room temperature, have been used to study their effect on the
calculation of heat transfer. Furthermore, the cooling load temperature differences of the interested wall have been

generated too.

The comparison of the simulated resulls using different boundary conditions indicated that there is an error
in heat transfer calculation using transfer function method when the temperature difference of boundary condition values
ét both sides of the surface, using the first type of boundaryf conditions, is low or becomes negative. On the contrary,
when the temperature difference of the boundary condition values, in case of adding the outside and/or inside film
resistance to both extremities of wall surface using the second and the third type of boundary condition, is positive for all
time, the simulated results are close to values obtained from DOE 2.1E. The audit results from heat flux meter prove o be

not so reliable due to error on the instrumentation,

The stlidy of the cooling load is done by considering the audit results from the total heat extraction rate of -

split type air conditioner audited at the assigned room. The values have been obviously seperated into 2 groups. The

_average upper level of total heat extraction rate is ‘2.69 tons when compressor is operating and the average lower level is
0.45 tons when compressor is not operating. These audit results differ from the simulated feaults from DOE 2.1E. The

reason may be that the DOE 2.1E’s simulated heat extraction rate varies with the room cooling load while the audit data

resuited from 2 constant operating points of the air conditioning unit.

The comparison of cooling load temperature difference (CLTD) on conduction heat transfer through west
opaque wall at the same latitude and month between the calcutated CLTD obtained from heat gain when using the second
type of boundary condition (the room transfer function coefficient, RTF, obtained from DOE 2.1E} and-the simulated
values from computer program CLTDTAB (the standard CLTD from ASHRAE) show that they are on the same trend but
with different magnitudes. The reason is that the room trangfer function (RTF) coefficients and the meteorological data

used in both methods are difference,
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