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INTRODUCTION

MATERIALS & METHODS

The radiative cooling effect is a phenomenon where an object radiating energy at a certain wavelength towards a clear
sky decreases its temperature by sending the energy through the atmosphere and into space. This allows for an object to be

cooled down without any energy consumption. If an object has high emission in this range, then it has the capacity for

radiative cooling [1,2].

Advances in materials now make possible

The model

testing of the model.

This research was conducted in two steps, the creation of the model, then the

presented in [1, 2] was adopted and implemented in MATLAB.

Each equation was modeled in a function using MATLAB. The model was tested at

night with a radiative cooler constructed using a design from [5], which collected

The model was created with the following equations:

Total cooling achieved from the effect:

Pcooling — Frad — Psun o Psky o Pconv+cond

Energy emitted as radiation by the cooler:
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Radiative Cooling Representation [2] (Fig. 1)
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Energy gained or lost from conduction and convection:

Peond+cony = (T — Tatm)hair

-
-

0.0
accuracy. 20 25 30

0.3

(.6 | [.5 4 8 10 13
Wavelength (um)

At : - - Radiati ler E ' Fig. 4
Radiative Cooling Components Representation [1] (Fig. 3) adrative Cooler Experiment (Fig. 4)

Solar Spectrum and Atmospheric Window [2] (Fig. 2)

RESULTS

500

Total cooling heat flux (W/m?)

—&— |deal Emitter #®— |deal Emitter hc=6.9

—&— |deal Emitter 3%Solar Absorption —&— |deal Emitter hc=6.9 3% Solar Absorption

—&— Broadband Emitter —&— Broadband Emitter hc=6.9

Emitter Temperature (K)

Calculated Total Cooling Heat Flux Of Different Emitter Designs Based On
Temperature of the Emitter [4]. (Fig. 5)
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Data represented in this table was taken at night for one hour
using a design limiting cooling loss. (Fig. 7)

CONCLUSIONS

This project attempts to create a computer

program that will function as a model for the

radiative cooling effect. The program is to be used

are better suited for sub ambient radiative cooling,
while surfaces like the broadband model are efficient
at cooling a surface at temperatures above the

surroundings (Fig. 5). This lines up with previous

This model is an important first step towards an accurate
representation of the radiative cooling effect. Once an accurate
base model is created it would be beneficial to create a more

complex model that accounts for humidity and cloud cover as

these factors significantly hinder the radiative cooling effect [3].
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Modeled Total Cooling Heat Flux Of Different Emitter Designs Based On
Temperature of the Emitter. (Fig. 6)
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Cooling heat flux calculated using the created model and
measured data. (Fig. 8)

and as a result reduce energy use spent on cooling.
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