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ABSTRACT: In order to assess the reliability of a building energy simulation program
(TRNSYS) from the standpoint of user, a set of verification experiment and calculation of
cooling load for a test space is carried out. This work is a complement of the previous study
that dealt with heating load for the same space. The test space is kept airtight to eliminate
the source of uncertainties in modeling. A window-mounted, on/off controlled air-conditioner
is used for cooling, whose performance has been established a priori. The calculation encom-
passes two models for evaluating cooling load in TRNSYS: energy rate control and tempera-
ture level control. Comparison of the total cooling loads obtained from different sets of ex-
perimental data enables to validate the measurements. The experimental result shows that the
latent load is fairly large even in the absence of apparent air change in the space, which
needs to be clarified. Each of hourly and daily accumulated sensible loads is compared be-
tween the experiment and two calculation models. Despite an inconsistency associated with
solar irradiation, both of the models agree favorably with the experiment within a tolerance,
illustrating their capability of properly predicting space thermal loads.

Key words: Cooling load(®%3}), Verification experiment(2%44¥), TRNSYS, Building
energy simulation(Z1 & oA} Alg# o))
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(a) Exterior wall (b) Interior wall
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% ' ® ‘E 2 asphalt = concrete
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Fig. 1 The plan view of the present test space (¢) Ceiling and floor ® (d) Floor ®
and its vicinity. Fig. 2 Detailed wall compositions.
Table 1 Thermophysical properties for wall materials, air gap and window
Material Thermal conductivity Specific heat Density
a W/mK (kcal/mhC) kJ/kgK (kcal/kg C) kg/m’
Brick 0.640(0.550) 0.84(0.20) 1660
Expanded polystyrene 0.034(0.030) 1.25(0.30) 28
Mortar 1.510(1.300) 0.79(0.19) 2000
Asphalt 0.110(0.095) 0.92(0.22) 1000
Concrete 1.390(1.200) 0.88(0.21) 2200
Gypsum board 0.170(0.150) 0.31(0.27) 910
Thermal resistance
Air gap Horizontal (10~ 500 mm) 0.17 m’K/W
Vertical (10~20 mm) 0.13 mM’K/W
Double-window Overall heat transfer coefficient: 2.8 W/m’K
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Table 2 Measured performance data of the present air-conditioner

Outdoor temperature 24C | 28C | 32T
Indoor conditions Temperature
24¢ | 26c | 28C | 24¢ [ 26T [ 28T | 24¢ | 26T | 28°C
Total cooling capacity [W]
40% 2018 2108 2281 1886 2037 2119 1843 1865 2094
55% 2227 2311 2486 2093 2193 2336 1909 2099 | 2218
Relative 70% 2367 2462 2614 2317 2492 2633 2085 2303 2371
humidity COP
40% 3.61 3.73 4.01 3.16 3.38 3.49 2.93 2.90 3.23
55% 3.93 4.05 4.35 3.45 3.86 3.86 3.28 3.24 3.47
70% 4.17 4.30 4.56 3.81 4.07 4.15 3.56 3.63 3.73
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Machinery 267W
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Fig. 4 Information flow diagram in the present calculation.
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Fig. 6 Comparison of the hourly accumulated sensible cooling load between the experiment and

calculations.

Table 4 Comparison of the daily accumulated
sensible cooling load between the ex-—
periment and calculations (unit: MJ)

Period Experiment Simulation | Simulation
(h) D (Model A) | (Model B)
0~24 54.29 52.39 66.46
25~48 62.01 48.99 63.50
Total 117.30 101.38 129.96
(Reference) | (—13.6%) | (+10.8%)
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