
  

 
SRL2007-089: DETERMINATION OF THE UV PROTECTION FACTOR 

(UPF) FOR A FABRIC SAMPLE 
June 7, 2007 

 
Objective: To determine the UPF of a fabric sample using 

AATCC Test Method 183-2000 – before washing, 
after one wash and after 40 washes 

 
Test Fabric: Blue 
 
Sponsor:   Sunsoul Inc. 
    720 Bathurst Street, #304 
    Toronto, ON 
    M5S 2R4 
    Canada 
     
    Rivka Krakofsky 

(416) 708-0375 
    rivka.krakofsky@sunsoulinc.com 
 
Investigator:  J. William Stanfield 
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Procedure: 
A sample swatch measuring approximately four inches by four inches was 
cut from the fabric sample.  The specimens were stored for at least 4 hours 
in a chamber with a constant temperature of 70° (±2°) Fahrenheit and a 
relative humidity of 65% (±2 %).1 

 
The specimen was removed from the chamber and the UPF was determined 
using a Labsphere UV Transmittance Analyzer. Model UV-1000S, S/N 
04040620739, calibrated on January 13, 2006 to NIST traceable standards 
(Labsphere, North Sutton, NH).  Four sites on the sample swatch were 
chosen and the UV transmission was measured three times on each site.  
After each measurement the specimen was rotated approximately 45° from 
the previous measurement orientation for a total of 12 measurements. 
 
The sample was then machine washed once on the gentle, cold setting of 
an AATCC approved washing machine using the AATCC standard reference 
detergent WOB.  The sample was then tumbled dry on the “Ultra Delicate” 
setting of an AATCC approved dryer.2  The sample swatch was then stored 
as above and UV transmission measurements were taken as above. 
 
The sample swatch was then machine washed and tumbled dry, with the 
above settings, an additional 39 times for a total of 40 washings.  The 
sample was then stored as above and UV transmission measurements were 
taken. 
 
Calculations: 
 
The following equations were used to calculate the UPF, average UVA-
range ultraviolet transmittance, average UVB-range ultraviolet 
transmittance, percent blocking of UVA and percent blocking of UVB of 
each test fabric3: 
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For UPF: 
 
  400 nm 

  Σ Eλ x Sλ x Δλ 
UPF =  280 nm     (1) 
  400 nm 

  Σ Eλ x Sλ x Tλ x Δλ 
  280 nm 
 
where: 
 Eλ = relative erythemal spectral effectiveness 

 Sλ = solar spectral irradiance 
 Tλ = average spectral transmittance of the sample (measured) 
 Δλ = measured wavelength interval (nm) 
 
For UVA-range transmittance: 
 

  400 nm 

  Σ Tλ x Δλ 
T(UVA)AV = 315 nm     (2) 
  400 nm 

  Σ Δλ 
  315 nm 
 

For UVB-range transmittance: 
 
  315 nm 

  Σ Tλ x Δλ 
T(UVB)AV = 280 nm     (3) 
  315 nm 

  Σ Δλ 
  280 nm 
 
For percent blocking UVA: 
 
% Blocking UV-A = 100% - T(UVA)AV  (4) 
 
For percent blocking UB-B: 
 
% blocking UV-B = 100% - T(UVB)AV   (5) 
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In addition, for labeling of UV-protective textiles the mean UPF for each 
test specimen and the mean, standard deviation and standard error for all 
samples are calculated using the following formulas. 
 
For the mean UPF of each sample: 

 
UPF1 + UPF2 +UPF3 

 
MSUPF = 
            N 
 
For the mean UPF of all samples: 
 
 
 
 
  MSUPF1 + MSUPF2 + MSUPF3 + MSUPF4 
UPFm = 
            N 
 
 
For the Standard Deviation (SD) of all samples: 
 
  N 

  Σ (UPFi – mean UPF)2 
SD =  i=1 

√ N-1 
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For the Standard Error (E) of all samples: 
 
  ткαSD 
E = 
    √N 
 
where: 
 
ткα = т variate (α = 0.005) 
к = N-1 
SD = Standard Deviation 
N = number of samples 
 
Determination of UPF Value for Label4: 
 
The UPF value to be placed on the label is the mean UPF (UPFm) minus the 
standard error (E) of the sample UPFs, the result of which has been 
rounded down to the nearest multiple of five.  If the lowest MSUPF is lower 
than the UPFm then the lowest MSUPF will be used as the labeled UPF (not to 
exceed a value of 50).  For obtained UPF values greater than 50, a value of 
50+ will be assigned.3 

 
For laundered samples, the lowest obtained UPF – E will be used for 
labeling purposes. 
 
The following formula is used in calculating the UPF value for labeling: 
 
UPF value for label (a multiple of 5) = UPFm – E 
 
When the calculated UPF is less than 15, the fabric cannot be labeled as UV 
protective.3 

 
 
Results 
Results are summarized in Tables1-3: 
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Table 1. UPF Values for the Unwashed Sample 

 Test Fabric: Blue - Unwashed 
 Specimen 1 Specimen 2 Specimen 3 Specimen 4 

Sample UPF 
value= 220.36 263.47 246.27 202.01 204.32 214.37 185.06 178.20 185.01 208.53 181.26 256.97 

MS (UPF)= 243.37 206.90 182.76 215.59 
UPF (m)= 212.15            

SD= 25.02            
E= 36.53            

UPF-E= 175.63            
Labeled= 50 +            

Mean T(UVA)= 0.43%            
Mean T(UVB)= 0.43%            
%Block UVA= 99.57%            
%Block UVB= 99.57%            

 
Table 2. UPF Values for the Sample Washed Once 

 Test Fabric: Blue - 1 Wash 
 Specimen 1 Specimen 2 Specimen 3 Specimen 4 

Sample UPF 
value= 259.22 264.31 292.93 285.05 282.04 373.11 288.05 250.93 278.24 308.94 307.99 282.66 

MS (UPF)= 272.15 313.40 272.41 299.86 
UPF (m)= 289.46            

SD= 20.59            
E= 30.06            

UPF-E= 259.40            
Labeled= 50 +            

Mean T(UVA)= 0.31%            
Mean T(UVB)= 0.31%            
%Block UVA= 99.69%            
%Block UVB= 99.69%            
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Table 3. UPF Values for the Sample Washed 40 Times 

 Test Fabric: Blue - 40 Washes 
 Specimen 1 Specimen 2 Specimen 3 Specimen 4 

Sample UPF 
value= 268.40 282.07 288.97 295.15 247.91 352.61 389.70 371.44 313.38 303.81 308.46 329.64 

MS (UPF)= 279.81 298.56 358.18 313.97 
UPF (m)= 312.63            

SD= 33.42            
E= 48.80            

UPF-E= 263.83            
Labeled= 50 +            

Mean T(UVA)= 0.31%            
Mean T(UVB)= 0.29%            
%Block UVA= 99.69%            
%Block UVB= 99.71%            
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Conclusions: 

Sunsoul Fabric Sample "Blue" had a UPF - E value of 175.63 before 
washing, 259.40 after 1 washing and 263.83 after 40 washings and may be 
labeled as UPF 50+. 

Date 
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