Infrared Film for Greenhouse Walls and Roof

Measure Description

Growers replacing plastic film greenhouse walls and roof have the option of replacing the plastic “film” walls and roof with various types of plastic.  Infrared films inhibit the transfer of infrared heat through the greenhouse, resulting in an insulating quality that keeps the greenhouses warmer at night.  The increased insulation quality reduces greenhouse-heating needs

Effective Useful Life

Standard replacement of film is 4 years.   In mild climates film may be replaced at 5-year increments or longer.  For the TRC for this measure, the effective useful life for two replacements of the film was used, conservatively rating the measure life at 8 years

Net To Gross

Net-to-gross ratio for Express Efficiency Gas Measures is 0.96

Incremental Measure Cost (IMC)

Incremental measure cost was obtained from greenhouse film suppliers.  The incremental measure cost for each film replacement is the differential material cost of 3 cents per square foot.  For two replacements the total incremental cost is 6 cents per square foot

Energy savings Per Year (Therms/yr)

Annual energy savings was calculated using Energy Pro, a DOE II based energy modeling program, to simulate thermal performance of a greenhouse.  The greenhouse was modeled with all “windows” and the windows were given the performance characteristics of the plastic films.  The parameters for modeling included San Diego weather, a 100’ x 30’greenhouse with 7’ walls.  Baseline (non-IR film characteristics) and post installation (IR film characteristics) were used to adjust the thermal performance of the greenhouse. The “U” value obtained from film manufacturer for IR film was 20 or less, while the U value for non-IR films was 40 or greater. 

According to the Energy Pro model comparison, energy savings amounts to 50% of natural gas consumed. The same analysis was run for California central coast weather (Oxnard) with an overall energy savings of 56%

Results of IR-Film experimentation were published by the American Society of Agricultural Engineers, paper no 84-4033 “Evaluation of and Experimental Greenhouse Film With Improved Energy Performance” (dated June 24-27,1984).  Test results indicated 35% less energy consumption for greenhouses equipped with IR film.  The testing, by Rutgers University, was performed in New Jersey, a more severe climate than the San Diego Energy Pro model used. Other reasons for differences between the model and measured savings could be due to differences in infiltration rates between the model and test.  The model was run with no infiltration, while the test may have had more air leakage.

To conservatively rate the greenhouse film energy savings at an overall 35% savings were used, in agreement with test results.  Thirty five percent of baseline model energy consumption for the two weather regions selected was used for energy savings.  Savings per square foot of building total surface area square was calculated.

Table 1 is presented below with energy savings in therms per sq ft of installed film listed  for both California central coast and San Diego areas

Table 1
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