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    Abstract

        
            Fiberglass batt insulations intended for use in buildings are labeled with an R-value and thickness at which the R-value is achieved. In some cases the insulation is installed in such a way that the label thickness is not achieved. The material R-value of fiberglass batts installed at less than full thickness will be less than the full-thickness R-value. Results are presented for values measured in accordance with ASTM C 518 for commercially available fiberglass batts at full thickness and compressed to as much as 50% of full thickness. Thermal data and the resulting correlations are presented in this paper for six products manufactured in 1990. 4 refs., 6 tabs., 8 figs.
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                    Reduction in the thermal resistance (R-value) of loose-fill insulation and fiberglass batts due to compression

                    
                        Technical Report
                            Yarbrough, D.; Wright, J.
                            

                    A method is presented for calculating the thickness reduction of loose-fill insulations and fiberglass batts that result from compressive forces exerted by additional insulation. The thickness reduction is accompanied by an increase in density and a reduction in the R value of the compressed layer. Calculations for thermal resistance of two layers of insulation are given. Information in 4 appendices includes: identification of products tested (products from 3 companies); experimental values for thickness as a function of loading; Fortran programs and output; and calculated R values for stacked insulations. (MCW)

                        
                            	https://doi.org/10.2172/6560346
	Full Text Available


                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    Experimental study of thermal resistance values (R-values) of low-density mineral-fiber building insulation batts commercially available in 1977

                    
                        Technical Report
                            Tye, R.; Desjarlais, A.; Yarbrough, D.; ... 
                            

                    This study was initiated in June 1977 to obtain and evaluate full-thickness thermal performance data on mineral fiber, i.e., fiberglass and rock wool, batt-type insulations. The study aimed to obtain full-thickness thermal performance data and to assess other properties of mineral fiber building insulations. The physical property measurements discussed in this report provide a measure of the range of values for density, thickness, and R-value based on a sampling of low-density mineral-fiber building insulation batts purchased in the marketplace in 1977. The experimental data were used to establish mean R-values at nominal (label) thickness of R-11 and R-19 fiberglass battsmore » and R-11 rock wool batts. The full-thickness and sliced testing techniques provided a set of R-values on the purchased samples that were converted to R-values at label thickness by using a particular correlation of apparent thermal conductivity and density. The full thickness results indicate surprisingly large percentages below labeled R-value for these four types of mineral fiber insulation. A statistical analysis of these data based on the assumption of normally distributed properties is included. This yielded estimates of similar magnitude for the population from which the samples were purchased. An urgency for continued sampling and further testing of mineral fiber insulations by many laboratories was identified. The differences between results obtained with the sliced technique and results obtained with full-thickness testing must be thoroughly understood and documented so that adjustment factors for the thickness effect can be accurately established. (LCL)« less
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                    Thermal performance of fiberglass and cellulose attic insulations
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                            Wilkes, K; Childs, P
                            

                    A series of experiments has been completed on the thermal performance of fiberglass and cellulose attic insulations under winter conditions using an attic test module in a guarded hot box facility. Experiments with one type of loose-fill fiberglass insulation showed that the thermal resistance at large temperature differences (70 to 76{degrees}F) was about 35 to 50% less than at small temperature differences. The additional heat flow, attributed to natural convection, was effectively eliminated by applying a covering of fiberglass batts or a combination of a polyethylene film and fiberglass blankets. No significant convection was found either with fiberglass batts ormore » with one type of loose-fill cellulose. Using the experimental data along with an attic model, the additional energy costs due to convection in the coldest climate investigated were estimated to be $$0.025/ft{sup 2}yr to $$0.028/ft{sup 2}yr at the R-19 level and $$0.014/ft{sup 2}yr at the R-38 level. For the same conditions, annual energy savings due to upgrading insulation from the R-19 to the R-38 level were estimated to be $$0.046/ft{sup 2}yr to $0.070/ft{sup 2}yr.« less
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                    Evaluation of a commercial, computer-operated heat flow meter apparatus

                    
                        Journal Article
                            Graves, R; McElroy, D; Kollie, T - Review of Scientific Instruments; (United States)
                            

                    A Holometrix, Inc., R-Matic model R-41 Heat Flow Meter Apparatus (HFMA) is evaluated by measurements on homogeneous materials and anisotropic composite materials. The former class of materials includes: foams, calcium silicate boards, fiberglass batts, and loose-fill fiberglass. Materials in the latter class are polystyrene with gas-filled panels and batts with powder-filled evacuated panels. Thermal models of the anisotropic composite materials allow design of composite test specimens and help in the interpretation of test results by computation of apparent thermal conductivities ([ital k]). The HFMA includes a dedicated computer for test control, data acquisition, and data analysis. Thus, the computer helpsmore » obtain the conditions needed to conduct accurate and repeatable steady-state tests to meet ASTM C 518 with minimum operator involvement. The [ital k] values from this HFMA and three other HFMAs (model R-20 and R-21 units) exhibit imprecisions of 2.2% (two standard deviations) for specimens of foam insulation. Such performance requires proper calibrations of good quality heat flux transducers and use of correct thermocouple thermometry practices. For six lots of fiberglass batt insulation, this HFMA and a HFMA model R-21 yield [ital k] values as a function of density with two standard deviations of 4.5%. Test results from this HFMA for three specimens of loose-fill fiberglass insulation provide [ital k] values as a function of density with two standard deviations of 5.1%. Because these levels of imprecision (2.2%--5.1%) include material differences, they illustrate the limits of error of the model R-41 HFMA.« less
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