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Resear ch on Improving Air-conditioners’ Ener gy Efficiency Using Hydroponic Roof Planting
(Part 2) Prediction for Air-conditioners’ Efficiency | mprovement

Fulin WANG* ' Harunori YOSHIDA*! Michiko YAMASHITA*!

*1 Kyoto University

Synopsis This part describes the modeling for calculating leaf transpiration rate, air temperature difference cooled down
by roof plant, energy consumption of air-conditioners. The models are validated using the measured data. Finally these
models are used to check how much air-conditioners’ energy efficiency can be improved using hydroponic-cultivated plant
to shade solar radiation and cool down air temperature by its transpiration. The calculation results show that from August
1st to September 30th, the air conditioners’ energy consumption can be reduced by 8% for the products with top efficiency

improvement rate accompanying to the decrease of outdoor air temperature.
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Figure2 Air boundary layer model
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Figurel Comparison of calculated and measured transpiration rate
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Figure3 Comparison of calculated and measured air temperature difference
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Table.1 Energy saving estimation for four cities from August 1st to September 30th
Manufactuer Group 1 Group 2 Group 3
A E C D
Energy related | Energy consumption| Energy |Energy consumption| Energy |Energy consumption| Energy |Energy consumption| Energy
to use or not [k\Whi saving [k\Wh saving [k\Wh1 saving [kwWhi saving
use roof plant Use Not Use rate Use Not Use rate Use Not Use rate Use Not Use rate
Sapporo 32396.30132449.91 0.2% J26876.48 |28371.19 5.3% |24250.59 |26250.85 7.6% |24733.34 |26492.37 6.6%
Tokyo 6353161 643023 1.2% 539626 | 5726.88 5.8% 525281 1 569067 717% 497074 | 535523 12%
Osaka 1031408110438 78 1.2% 9890527 110211 .44 6.0% 8669072 | 9465 12 83.4% 9089.36 | 9880.86 8.0%
Naha 12675.15112801.64 1.0% J12050.77 ]112845.89 6.2% 110430.95 111445.15 8.9% 111388.72 112430.08 8.4%
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