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B Requirements and Recommendations Satisfied or Contravened: 

BS 89900 

Requirement/standard recommendation Y/N Observations 

Metered area spans one box section and half a panel height in order to 

provide a suitable multiple of the module 

  

Perimeter of metering box coincides with the module lines? OR falls in the 

middle between module lines 

  

Depth of metering box not greater than necessary to maintain boundary 

conditions and accommodate equipment 

  

Metering box walls thermally uniform and highly insulated   

Width of gasket on nose of box does not exceed 2% of metering width   

Heat supply and air circulation such that variations in air temperature 

across the specimen surface does not exceed 2% of the air to air 

temperature difference from hot to cold side 

  

Air temperature gradients along the air flow shall not exceed 2K/m 

measured outside the boundary layer on homogenous test specimen 

  

Electric resistance heaters used for hot side   

Heaters and cooling equipment shielded by insulated reflective shields    

Baffle of high emissivity (0.8 or greater) used in metering box, hot and cold 

chambers. Extends full width with gaps at each end for circulation 

  

Distance between baffle and specimen larger than boundary layer 

thickness 

  

Circulating fan used in guard box to prevent stagnant air   

Relationship between metering and guard area size and edge insulation 

does not cause predicted error on specimen heat flow due to peripheral 

heat loss is less than 0.5% of the metered heat flow   

  

Temperature uniformity in the guard box increases the imbalance error by 

less than 0.5% of the heat flow through the metered area of the specimen 

  

Edge insulation on the specimen used to minimise lateral heat flow, 𝜑5, so 

that accuracy requirements are met 

  

Chamber walls constructed to reduce load on the refrigeration equipment   

Baffle used in cold chamber   

Air velocities adjustable from 0.1m/s to 10m/s N?  

Air velocities measured   
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Sensors for measurement of surface and air temperature evenly spaced 

over specimen area and located opposite each other on hot and cold side 

  

Surface temperatures of baffles investigated for mean radiant temperature   

Number of sensors for air and surface temperature number at least two 

per square metre 

  

Air and surface temperature determined by differential measurement to 

improve accuracy 

  

Sensors chosen and applied to the surface in such a way as to prevent 

change in temperature at the measuring point 

  

Thermocouples with wire diameter less than 0.25   

Junctions and at least 100mm of adjoining wire in thermal contact with 

surface along most isothermal path using tape of emissivity close to that of 

the surface 

  

Surface coefficients close as possible to end use conditions N?  

Mean surface temperature of each region weighted proportionately to the 

area of that region to obtain mean surface temperature of specimen 

  

Homogenous specimen? Local differences in surface temperature caused 

by in homogeneities does not exceed 20% of the mean surface-surface 

temperature difference 

  

Air temperature measured with system having a suitable time constant   

Air temperature sensors radiation shielded   

Temperature sensors placed outside the boundary layer for natural 

convection (hot box) 

  

Temperature sensors placed to detect bulk air temperatures in forced 

convection (hot and cold chambers) 

  

At steady state temperature control keeps random fluctuations and long-

term drifts within 1% of air to air temperature difference over the specimen 

for at least two consecutive test periods: metering area  

  

As above for hot chamber   

As above for cold chamber   

Control system for guard box temperatures do not introduce additional 

errors on imbalance heat flow rate greater than 0.5% of heat flow through 

the metering area 

  

Temperature differences measured with an accuracy of ±1% of air-air 

temperature difference from hot to cold side 

  

Measuring instrument does not add uncertainties greater than 0.05K   
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Absolute temperature measurements made with an accuracy of ±5% of the 

air-air temperature difference 

  

Output from balancing thermopiles measured with such accuracy that 

added error in measurement of specimen heat flow due to instrumentation 

is smaller than 1.5% 

  

Initial performance check conducted on known homogenous specimen. 

Check covers temperature uniformity and stability, air velocity and surface 

coefficients for both hot and cold side, the effect of accuracy of imbalance 

and edge environment 

  

Velocity scan across the air curtain performed to verify formation of 

uniform air curtain  

  

Infrared scanning used to located thermal bridges and air leakages and find 

suitable points for measuring temperature 

  

Performance of equipment verified using homogenous specimen of known 

thermal resistance covering intended thermal resistance range 

  

Metering box walls calibrated    

Flanking loss estimation conducted using finite element method (THERM2)  

 

 Loss is 

0.007W/mK 

and can be 

ignored1  

Flanking loss verified by calibration experiments at suitable range of 

temperatures 

N?  

Conditioning reported   

Mass of specimen before and after test reported N  

Core samples taken before and after test N  

Specimen sealed so that neither air not moisture may pass from one side 

to the other or from the edges 

  

Test conditions chosen considering end-use conditions (mean temps of 

10°C and 20°C and temperature differences of 20°C common in buildings) 

N 18°C and 

33°C chosen 

due to 

cooling 

equipment 

limitations.   

                                                      

1 Passivhaus allows bridges of Psi value lower than 0.01W/mK to be considered thermal bridge 

free (Passivhaus Institut, 2014) 
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Measurements of R, U, 𝜑𝑝 and T from two successive measuring periods of 

at least 3 h after near-stability has been reached agree within 1 % and 

results do not change unidirectionally. Specimen has high thermal 

resistance - test period should be extended if time allows 

  

Apparatus shall be designed and operated in such a way as to obtain 

optimum heat flow balance: apparatus geometry 

and guard air space and air flow speed so that ϕ2 does not exceed 10 % of 

ϕP 

  

   

 

 


