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4. Conclusions 

   Velocity and temperature measurements were made in 

the boundary layer on a flat plate covered by air film. The 

coolant air was injected from the preceded porous section. 

Based on those measurements, a theoretical equation for the 

effectiveness of film cooling was derived by approximating 

the velocity and temperature profile with simple curves.�

   The theoretical equation for the effectiveness of film 

cooling in turbulent region is 
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Where mδ is a root of the next equation: 
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   The measured adiabatic wall temperature well agreed 

with this theoretical result. 

�Niichi Nishiwaki, Masaaru Hirata and Akira Tsuchida, 

“Heat Transfer on a Surface Covered by Cold Air Film,” 

Proc. Int. Heat Transfer Conference, Part IV, 1961, pp. 

675-681. �	
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It was with great sadness that I learned of the death 

of my long-time colleague and friend, Professor Tetsu 

Fujii. Over the past 40 years, dating from the 

international heat transfer conferences in Paris and 

Tokyo, we have met continually in Japan, China, UK, 

USA and elsewhere. During this time our common 

research interests in fundamental aspects of natural 

convection and condensation heat transfer developed 

into a bond of friendship. I became more closely 

acquainted with Tetsu in 1986 when I visited Kyushu 

University having been invited by Professor Ichiro 

Tanasawa to spend some months in Japan, under the 

auspices of JSPS. Professor Fujii was director of the 

Institute of Advanced Material Sciences of Kyushu 

University at that time. My wife, daughter and I 

remember well his and his wife Hiroko’s kindness. A 

particularly memorable occasion was when Tetsu and 

several of his colleagues took us to Mount Aso.  

Setting out in warm spring sunshine we were all ill 

equipped for the bitterly cold conditions at the 

summit. 

I have always regarded Professor Fujii as a true 

scholar and have sought his advice on many occasions, 

not only on technical matters. Others, I am sure, will 

write of his many prestigious accomplishments and 

honours.  I was particularly impressed by his 

fundamental approach to scientific problems together 

with his detailed and clearly expressed descriptions of 

both experimental and theoretical work as exemplified 

by his book Theory of Laminar Film Condensation 

and by a short paper “Overlooked factors and 

unsolved problems in experimental research on 

condensation heat transfer” Experimental Thermal and 

Fluid Science 5, 652-663. The former treats the 

problem with great clarity and in exhaustive detail. An 

aspect of the latter, of particular interest to me, was 

that “mixed mean temperature” cannot be measured 

accurately in transition flow. I had encountered this 

problem in my PhD work on dropwise condensation 

many years before.   

It is through Tetsu Fujii and Ichiro Tanasawa that I 

came to know many of their colleagues, associates and 

former students. I am glad to say that I am still in 

close contact with many of them and visit Japan as 

frequently as I can and always receive a warm 

welcome. 

It has been an honour and privilege to have known 

Tetsu over many years. He will be sadly missed by his 

colleagues and friends as well as by the worldwide 

heat transfer community. His wife and family have my 

sincere condolences. 

 

The Great Wall, China, October 1985 – with Professor 

and Mrs Fujii 

 

John Rose (University of London)

e-mail: j.w.rose@qmul.ac.uk

Tetsu Fujii – Personal reflections 
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Fig. 2 Condensation modes of ethanol/water mixture on 
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Table 1 Experimental condition for condensation of 

refrigerants in staggered bundles of finned tubes 

Reference Refrigerant Fin shape 

92
 

R113 Two low fins 

Four 3D fins 

93 R123 Four low fins 

94 R134a/ R123 Four low fins 

95 R134a Two low fins 

Three 3D fins 

96 R407C Two low fins 

Three 3D fins 
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熱流束センサーは、熱エネルギーの移動密度（W/cm2）に比例した直流電圧を出力

します。弊社の製品は米国バージニア工科大学が開発した新しい技術をVatell社で

商品化したもので、大変手軽に高速・高精度で熱流量の測定をすることができます。

特に応答速度の早いこと、センサーからの出力レベルが高いことが特徴で、熱流束

マイクロセンサー（HFM）では、応答速度最高６マイクロ秒を達成しています。

URL E-mail senstech@td6.so-net.ne.jp

〒106-0031 東京都港区西麻布3-24-17  霞ビル4F
TEL: 03-5785-2424  FAX: 03-5785-2323

特 徴

●最高速の応答（約 6μ秒）
●850℃まで外部冷却不要
●低雑音 / 高感度
●熱流束と温度を測定
●伝導、対流、輻射に等感度

使用例

●エンジン内壁の熱伝達状態観察
●ロケットエンジンのトラバース実験
●タービンブレード熱風洞試験
●自動車用エアーバッグ安全性試験
●ジェットエンジンバックファイヤー試験

センサー本体の構造は、薄膜フォイル･ディスクの中心と周囲の温度差を

測定する、差動型熱電対をとなっています。フォイル･ディスクはコンスタンタン

で作られており、銅製の円柱形ヒートシンクに取り付けられています。水冷式

は取付け場所の自由度が高く長時間の測定が可能です。

使用例
●焼却炉・溶鉱炉の熱量測定
●火災実験の際の輻射熱ゲージ
●バーナーなど熱源の校正用基準器
●着火性・燃焼性試験（ISO5657,5658,5660）
●米国連邦航空局のファイヤー･スモークテスト

熱流束マイクロセンサー

ガードン型円形フォイルセンサー

センサーは銅とニッケルのサーモパイルから構成されており、測定対象物

に貼付けて使います。センサーは厚さが0.2mmと薄いので、柔軟性に

富んでおり、直径1インチの円筒形に湾曲させる事が出来ますので、パイプ

などに貼り付けてお使いになるには最適です。

熱流束センサーの校正作業をお引き受けいたします。校正証明書は
米国基準局NISTにトレーサブルです。校正設備の物理的な制約で、
お引き受けできない場合もあります。ご相談ください。

使用例
●電気・電子機器内の発熱・放熱状態測定
●熱交換器の効率測定
●パイプの放熱状況測定

シート状熱流束センサー

熱流束センサー
校正サービス

水冷却型

熱伝導
冷却型
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