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ABSTRACT

In this study, sensitivity analysis based on multiple regression analysis was conducted to
determine the effects of changes in the thermal transmittance of the exterior wall, the extrior
roof, the lowest floor, and window of the hospital selected as the target building on the sensible
load. The results show that the heating load of the target building is sensitive in this order : the
thermal transmittance of the window, the exterior wall, the extrior roof, and the lowest floor.
And the cooling load of the target building is sensitive in this order: the thermal transmittance of
the window and the lowest floor. To suggest the envelope performance improvement, cost
effectiveness of the amount of sensible load savings and material cost of each cases based on the
ECM (Energy Conservation Measure) list was analyzed. In the end, the method that can reduce
the most sensible load savings with the lowest material cost was produced.
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Table 1. Performance and area by envelope design element for the target building

Performance by building envelope design element

U-value of wall U-value of roof U-value of floor

U-value of window Window SHGC
0243 (W/m*K) 0.163(W/m*K) 0.167 (W/m>K)

24 (W/m*K) 0.577
Area by building envelope design element
Wall Roof Floor Window
5409.15 (m?) 2487.8 (m?) 2487.8 (m?) 6702.53 (m?)

A
PEYTTLEEL L

Figure 4. View of the target building

Figure 5. Simulation modeling of target building
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Table 2. Setting up simulation variables for sensitive analysis

Elements Condition ( W/m?*K)
U-value of wall 0.120 0.130 0.140 0.150 0.160 0.170
U-value of roof 0.120 0.126 0.130 0.136 0.140 0.146
U-value of floor 0.120 0.125 0.130 0.135 0.140 0.145
Window set

setl set2 set3 set4 set5 set6

U-value of window 1.4 1.57 1.7 1.87 1.97 2.37
Window SHGC 0.584 0.520 0.609 0.583 0.634 0.720
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Table 3. Sensitivity analysis by multiple regression analysis result

Non-standardized Standardized

Variable coefficients coefficients t(p) TOL VIF
B SE B
Constant 1087152 670 1621.73 (0.000)
U-value of wall 243961 980 0.126 248.749 (0.000) 1.00 1.00
U-value of roof 161682 2820 0.029 57.315 (0.000) 1.00 1.00
U-value of floor 5200 2448 0.001 2.124 (0.034) 1.00 1.00
U-value of window 218829 128 1.048 1703.693 (0.000)  0.679  1.474
F (p) 778632.000 (0.000)
adj. R* 0.999
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Figure 8. Results of multiple regression analysis of cooling load variation by envelope design
elements
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Table 4. Sensitivity analysis by multiple regression analysis result

Non-standardized ~ Standardized
Variable coefficients coefficients t(p) TOL VIF
B SE B
Constant 1548017 3118 496.53 (0.000)
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U-value of roof 19659 13119 0.001 1.498 (0.134) 1.00 1.00
U-value of floor -65328 11388 -0.004 -5.737 (0.000) 1.00 1.00
U-value of window -188629 597 -0.284 -315.756 (0.000)  0.679  1.474
F (p) 604629.262 (0.000)
adj. R* 0.999
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