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2.671 Instrumentation and Measurement 

The purpose of this experiment was to measure the transient 
temperature response of the MIT Media Lab CityFARM greenhouse-like 
environment (“the Farm”) to changing levels of solar radiation. Data 
was collected continuously for several twenty-four hour periods using 
two thermocouples, a pyranometer, and a Watts Up meter to track the 
temperature inside and surrounding the Farm, the incident solar 
radiation, and the wattage of the air conditioner, respectively. From the 
data, the following relatiion was derived between the temperature and 

solar radiation: 𝑸  𝒔𝒐𝒍𝒂𝒓 = (𝟐𝟒. 𝟔 ± 𝟏. 𝟔)
𝒅∆𝑻

𝒅𝒕
+ 𝟏𝟎. 𝟓𝟐 ± 𝟎. 𝟒𝟗 ∆𝑻 . 

Moving forward, this relation can be used to develop a sophisticated 
HVAC model for the Farm. 

ABSTRACT 

THEORETICAL HEAT TRANSFER MODEL 

𝑸  𝒔𝒐𝒍𝒂𝒓 = (𝟐𝟒. 𝟔 ± 𝟏. 𝟔)
𝒅(𝑻𝒇𝒂𝒓𝒎−𝑻𝒂𝒎𝒃)

𝒅𝒕
+ 𝟏𝟎. 𝟓𝟐 ± 𝟎. 𝟒𝟗  (𝑻𝒇𝒂𝒓𝒎 − 𝑻𝒂𝒎𝒃) 

• provides a critical understanding of heat transfer of the Farm 

• can be used to developing sophisticated, energy-efficient HVAC system for the Farm 
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DATA ANALAYSIS & RESULTS 
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Q̇solar Q̇loss Two forms of heat transfer: 

general relation:  𝑸  𝒔𝒐𝒍𝒂𝒓 =  𝑪
𝒅(𝑻𝒇𝒂𝒓𝒎−𝑻𝒂𝒎𝒃)

𝒅𝒕
+ 𝑼(𝑻𝒇𝒂𝒓𝒎 − 𝑻𝒂𝒎𝒃) 

1  solar heat gain, Q̇solar 

2 conductive & convective heat 
loss, Q̇loss  

EXPERIMENTAL SETUP 

AFTER SUNSET: calculating heat loss coefficient U SUNRISE: calculating heat capacity C 1 2 

measured heat loss coefficient: U = 10.52±0.49 W/K measured heat capacity: C = 24.6±1.6 J/K 
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∆𝑇 = 3.74 × 𝑒−0.55323𝑡 


