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2. 環境技術実証棟における自然換気実証概要 

2.1 自然換気方法 
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図1 実証建物自然換気概要 
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図2 給気概要 
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EXPERIMENTAL STUDY TO ACHIEVE THE OPTIMAL ENVIRONMENT FOR OFFICE BUILDINGS 

Part5 Influence of air inlet height of natural ventilation on indoor environments 

 

  *1    *1,    *2    *3    *3 

Yu ITO, Ryota ASANO, Yukitada MURAE, Yuki TAKENAKA and Shigeru KURIKI 

With regard to the natural ventilation system of the demonstration building, measurements were made in the autumn of 2017, and the effect of the air inlet 

height on the indoor environment was verified. In the autumn of 2018, air supply under the ceiling was measured again in order to study how to make the air 

flow reach the indoor side more effectively. In addition, numerical analyses were performed to compare the effects of the air inlet height on the indoor 

environment, including additional patterns. In the numerical analysis, the patterns of the air supply under the ceiling were compared. The following findings 

were obtained from those results. 

1. From the measurements, the air flow extended to the far side of the office room from the air supply under the ceiling as well as the upper air supply, the 

room was ventilated, the temperature difference between the upper and lower was small, and favorable trends were also seen in the thermal 

environment. 

2. From the numerical analysis, it was suggested that air flow under the ceiling air spread to the task area more than the pattern of air supply methods, and 

the difference between the temperature difference above and below and the age of air were small, and a reasonable environment was created. 

3. Although the patterns of air supply under ceiling were compared by numerical analysis, the coanda effect flowing along the ceiling surface was not 

clearly seen. 

 

Keywords : Experimental building, Natural ventilation, measurements, Simulation, Ventilation volume, Temperature, Velocity, Age of air 
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2.2 検討ケース 
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3. 実測検討 

3.1 測定概要 

(1) 測定項目 
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3.2 測定結果 

(1) 換気量 

4⌐ ⅔╟┘ ─ ╩ ∆ ⌂⅔
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表1 検討ケース 

Case  [m2]  

Case1  0.135Ĭ4=0.54 2017 1) 

Case2  0.383Ĭ4=1.534 2017 1) 

Case3  0.135Ĭ4=0.54 2017 1) 

Case4  0.055Ĭ4=0.22 2018 

 

 
図3 測定点 

 

 
(1)             (2)  

図4 平均換気量 
 

表3 各ケース代表日13:30 の換気量･面風速･外部風速比 

 Case1 

( ) 

Case2 

( ) 

Case3 

( ) 

Case4 

( ) 

[m3/h] 212 416 376 442 

[m/s] 0.42 0.44 0.45 0.77 

─ 

⌐ ∆╢  
0.57 0.16 0.14 0.33 

 

表2 測定項目 
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( 2) 上下温度分布 
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(1)  ŋ         (2)  ɔ         (3)  ᴗ           図6 風速分布 (FL+600mm) 

図5 上下温度差分布（FL+1,100に対する温度差の分布） 

 
(1)Case1() 

 
(2)Case2() 

 
(3)Case3() 

 
(4)Case4() 

図7 風速分布の全測定回の最大値・平均値・最小値 
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4. 解析検討 

4.1 解析概要 

(1) 解析概要 

 ≢│ ╕⅛⌂ ─ ™⅜ ╠╣√╙── ☻כ◔ ⌂╢

⌐ ∏≈─ ─√╘ ☻כ◔╢↑⅔⌐ ─
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( 2)解析ケース 

4⌐ ╩☻כ◔ ∆ Case13⅔╟┘Case4-1│ ─

≤ ─ Ɽ♃כfi─ ≢№╢ Case4⌐≈™≡│

─ ─ ─√╘─ ╩☻כ◔ ⇔√ 9⌐

Case4 ╩ ∆ ─ ─Case4-1│ ─
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表4 解析ケース 

    

Case1  0.135×4=0.54 ≤ ∂  

Case2  0.383×4=1.534 ≤ ∂  

Case3  0.135×4=0.54 ≤ ∂  

Case4-1 

 0.055×4=0.22 

≤ ∂  

Case4-2 Case4-1 ╩ ┼ 

Case4-3 
Case4-1≤ ∂ ≢

 

 

 
           ╩ ⌐   ∂ ≢ 

       

(1)Case4-1      (2)Case4-2      (3)Case4-3 

図9 Case4追加検討 

 

  
(1) ᵑ( ╗) 

 
(2) o ( 2─╖) 

図8 解析モデル 

 

表5 解析条件 

  

♁ⱨ♩ ♁ⱨ♩►▼▪◒꜠▬♪ꜟSTREAM V14.1 

⸗♦  ꜟ k-e⸗♦  ꜟ

 
ᵑ 85.2m(x)Ĭ72.7m(y)Ĭ100m(z) 

ᵒ 7.2m(x)Ĭ10.2m(y)Ĭ3.75m(z) 

 

(Case1─ ) 

ᵑ 173(x)Ĭ222(y)Ĭ104(z)=3,994,224 β 1cm 

ᵒ 154(x)Ĭ321(y)Ĭ 79(z)=3,905,286 β 1cm  

 24ϴ 14ϴ 

 
ᵑ 0Pa 14ϴ ( ) 

ᵒ ŋ ≢ √ ╩ 14ϴ( ) 

 
ᵑ  0Pa 14ϴ(Zmax) 

ᵒ  0Pa 24ϴ( ) 

 

 60W/× 8  =  480 W 

 21W/×20  =  420 W 

 40W/m2×73.44m2= 2937.6W 
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 (1) Case1 (1) Case1 (1) Case1 

   

 (2) Case2 (2) Case2 (2) Case2 

   

 (3) Case3 (3) Case3 (3) Case3 

   

 (4) Case4-1 (4) Case4-1 (4) Case4-1 

   

 (5) Case4-2 (5) Case4-2 (5) Case4-2 

   

 (6) Case4-3 (6) Case4-3 (6) Case4-3 

   

 図10 温度分布 図11 風速分布 図12 空気齢分布 

 



オフィス建築を対象とした環境創造技術に関する実証研究 ( その 5)   

 

3-6 

 

( 3)  解析条件 

5⌐ ╩ ∆ ♁ⱨ♩│STREAM V14.1(♁ⱨ♩►▼

▪◒꜠▬♪ꜟ)╩ ⇔√ ⸗♦ꜟ│ k-e⸗♦ꜟ╩ ⇔√  

│ 24ϴ │ ─ ⌂ ≤⇔≡

14ϴ⌐ ⇔√ │ ≢─ ╩ ∆╢√╘

ᵑ─ (XminXmaxYminYmax)⌐│

0Pa╩ ⇔ (Zmax)⌐ 0Pa╩ ⇔√  

│ │ ≤ ─ ≤⇔ ∕╣⌐

╩ ⌐ ⅎ 3,837.6W╩ ⅎ√ ⌂⅔ │

1,151m3/h≢№╡ ⌐ ∆╢≤5.4/h≢№╢  

4. 2 解析結果 

( 1) 換気量と給気口面風速 

6⌐ ╩ ╘√ ⅛╠ ╠╣√ ≤

╩ ∆ ─ │ ⅛╠ ⌐1 4╩ ⇔≡™╢  

⅜ ⅝™╒≥ ╕√ ⅜ ™╒≥ ─ ⅜

ↄ⌂╢≤™℮ ─ ⅜ ≢⅝√ ╙ ⅜

⌂™Case4-2⌐⅔™≡╙ │7.1/h≢№╡ ─

╩ ⌐ ╢ ≢№∫√  

Case1⅔╟┘Case4-1 Case4-3│ ⅜1.0m/s╩ ⅎ

⌐ ⇔≡ ─ ⅜ ⅝™ ≢№╢ Case4-3─1.26m/s⅔

╟┘1.28m/s⅜ ╙ ↄ⌂∫≡™√  

(2) 室内分布 

 ( 2) ⌐⅔↑╢ ╩ ∆  

①温度分布 

10⌐ ╩ ∆ ╟╡⅛╠ ↕╣╢Case23ה│

─ ⌐19ϴ ─ ∞╕╡⅜ ↕╣√ ⅛╠

∆╢Case1≤Case4-1 4-3│ ↕╣√ ⅜ ∆╢ ⅜

╠╣╢╙── ─ ↕╕≢⅜2223ϴ≤⌂∫≡⅔╡

⅜ ↕⅛∫√  

②風速分布 

11⌐ ╩ ∆ Case4-3╩ ⅝ ▬fi♥ꜞ▪♂כfi─

⌐≡ ↄ ╣╢ ⅜ ≢⅝ Case1≤Case4-1⌐≈™≡

│ ⅛╠╙ ╠╣√╟℮⌐ ⌐⅛↑≡ ╡╟☻כ◔

™ ≢№∫√  

─Case4-1≤Case4-2│ ⅜ ⅝™ ≢Ɑꜞⱷכ

♃ ─ ╕≢─ ⅜ ╠╣√ ⇔⅛⇔ ⅜

⌐ ∆╢Case4-2─ ⅜Case4-1╟╡╙ ⅜ ⅛∫√ ╕

√ ⌐ ∆╢ ⅜ ™Case4-3│ ⇔√ ⅜1.5m╪

∞№√╡⅛╠ ↕╣ │╒≤╪≥ ─ ≢№∫√

⅛╠ ⅛╠│◖▪fi♄ ⅜ ↕╣⌂⅛∫√ ◖▪fi♄

─ ⌐│ ⸗♦ꜟ╩│∂╘ ╛ ⌂

≥↕╠⌂╢ ⅜ ≢№╢  

③空気齢分布 

 12⌐ ╩ ∆ ⅜ ↕™ │ ⅜ ↄ

⅜ ⅝™ ⌐╒╓ ∆╢ Case2Case3Case4-1Case4-2│

⅛╠ ↕╕≢⌐ ─ ↕™ ⅜ ⇔√ ∕─

≢╙ Case3│∕─ ⌐ ⅜ ⅝™ ⅜ ⇔≡™√

Case4-1│ ─ ⅜ ↕⅛∫√ Case4-3│

⌐ ⅜ ⅝╦√╡⌐ↄ™ ≢№∫√  

 

5. おわりに 

╩ ⌐ 2017 ⌐ ⅝ ⅝ 2018 ⌐

│ ⌐╟╢ ─Ɽ♃כfi╩ ⅎ√ ╩ ™ ╕√

╙ ∑≡ ⅜ ┼ ╓∆ ─ ╩ ∫

√ ∕╣╠─ ⅛╠ ─ ╩ √  

1) ╟╡ ⌐⅔™≡│ ≤ ⌐ ╕≢

⅜ ⇔≡⅔╡ ⌐╙ ⅜ ↕ↄ ╕

⇔™ ⅜ ╠╣√   

2) ╟╡ ⅜ ─ ╟╡╙ ⌐ ⅜ ⅝
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表6 換気量と給気口面風速 

 Case1( ) Case2( ) Case3( ) Case4-1( ) Case4-2( ) Case4-3( ) 

 

 

[m3/h] 

 ( ) 1,605 (7.5) 2,549 (12.0) 1,837  (8.6) 1,532  (7.2) 1,506  (7.1) 1,652  (7.8) 

1 404 439 185 460 385 376 416 

2 401 442 184 459 382 377 414 

3 400 447 196 460 382 376 416 

4 400 455 201 457 383 377 407 

 

[m/s] 

1 1.06 0.64 0.27 0.85 1.13 1.11 1.28 

2 1.05 0.65 0.27 0.85 1.12 1.11 1.28 

3 1.05 0.66 0.29 0.85 1.12 1.10 1.28 

4 1.05 0.67 0.30 0.85 1.13 1.11 1.26 

 


