Japanese Soci ety of Human- Environnent System

F 3R EAM-EERERV VRV T A

B-3
HES32 in Cheju, Korea, November. 2008

IR MEEAIC X B = RN F—EBRER 2O — T A T F
BRI B A F52

IR, BAREARRT, THEZ!
T RBRRFERFBE LG B - =R —THFHK

Effect of the decreasing of energy consumption and mitigating urban heat island
phenomena by use of the mist water spray

Daisuke NARUMI™' , Kentaro SHIGEMATSU"™ , Yoshiyuki SHIMODA™
" Osaka University

Abstract : Technique of the mist water spray for evaporative cooling is receiving increasing attention as heat island
mitigation strategies. In this paper, we conducted several techniques of spraying mist on public housing. Then we simulated
the techniques were conducted on all over the public housing. When we evaluated the effects of reducing cooling energy
and the atmosphere sensible heat load by the technique through the result of experiment and simulation, we understood that
the technique for evaporation cooling are effective in reducing cooling energy and the atmosphere sensible heat load.

Key Words : Energy Consumption, Urban Heat Island, Mist Spray, Cooling Effect by Evaporation, Feasibility Experiment,
Numerical Simulation
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Figure 1 Outline of the Targeted Apartment Houses
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Figure 2 Variation with Time of Surface Temp. Reduction
by Use of the Mist Water Spray at Rooftop (16th Aug.)
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Figure 3 Comparison of Variation with Time of SET* by

Use of the Mist Water Spray at Balcony (16th Aug.)
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Figure 4 Comparison of Variation with Time of the Energy
Consumption Reduction for Cooling by Use of Mist Water
Spray to the Outdoor Unit of Air Conditioner (22th Sep.)
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Table 1 Experimental Cases of the Simulation

Case ______Calculation Method
Rooftop Using effective solar absorption for evaporation
at rooftop (Control:93%,Spray:30%)
Balcony |Decreasing -2°C of the air temp. from control
AC Reducing 35.7% of energy consumption for
cooling from control cases
Sidewall Using effective solar absorption for evaporation
at rooftop (Control:93%,Spray:30%)
All All cases

Table 2 Effects of the Each Cases of Mist Water Splay
upon the Energy Consumption Reduction (Floor Average)

Ratio of Energy Saving [%]

Floor [ ooftop [ Balcony | AC | Sidewall | Al
—5E [ 22 | 5 36 2 50 ]
aF 3 65 36 2 79
3F 0 65 36 5 79
oF 0 65 36 5 79
F 0 &5 36 5 79

Table 3 Effects of the Mist Water Splay (All Available
Condition) upon the Energy and Water Consumption

(Monthly Average)
Jul. Aug. Sep.
Energy Saving for Cooling [%] 85] 74 89
Reducing Time of Using AC [%] 85 68 90
Whole Energy Saving [%] 13 4 13
Monthly Total Electricity Saving [kWh] 544 1111 435|
Monthly Total Electricity Necessary | A:60[W 280 477 267
for Mist Spray [kWh] [B:30[W 178 290 169
Monthly Total Water Necessary for Mist
Spray [m3/month} 166 227 158
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Figure 5 Evaluation Area for the Heat Flux from Ground
and Building Surface
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Figure 6 Variations with Time of Heat Flux Reduction
from Building Rooftop and Sidewall by Use of the Mist
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Figure 7 Variations with Time of Heat Flux Reduction
from Air Conditioner by Use of the Mist Water Spray to the
Outdoor Unit of Air Conditioner
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Figure 8 Variations with Time of Heat Flux Reduction
from All of the Evaluation Area by Use of the Mist Water

Spray
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