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Effect of a Surface — Active Agent and PEEK Resin Coating on Nucleate Boiling
Heat Transfer and its Secular Change in Water and Ammonia
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A long - term change of nucleate boiling heat transfer coefficients in water and ammonia have been
measured when a surface - active agent was added into water and those have been measured on a heated
wire that PEEK (Poly Ether - Ether - Keton) resin was coated in ammonia. The experiment has been
carried out using a thermosyphon with a plain heated surface and a pool boiling vessel with a heated fine
wire. The effect of the surface - active agent and PEEK coating on the nucleate boiling heat transfer
coefficient and time variation of the nucleate boiling heat transfer coefficient were investigated
experimentally for the surfactant concentration, Cs = 0 and 1000 ppm. The result shows that the
nucleate boiling heat transfer coefficient never changes for a month in pure water and in ammonia with the
heated wire coated by PEEK resin. On the other hand, the boiling heat transfer coefficient decreases
gradually till the end of operation in water with the surfactant. The surfactant incresed the nucleate boiling
heat transfer and PEEK resin decreased one.
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Fig.1 Experimental apparatus (Thermo syphon Type)
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Fig.4 Effect of the surfactant on nucleate pool boiling heat transfer in water

for a long period (q = 100 kW/m?, P = 0.1 MPa)
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Fig. 5 Effect of PEEK coating on nucleate boiling heat transfer in ammonia
for a long period (q = 840 kW/m? P = 0.4 MPa)



H LR, AR, NlsEE, P B

Te o e e OIZBMREN FH L, 300 ReZITITMR 2 ITVEN DT L CEMRIENMK T Lz b o & b, —4,
a—7 ¢ U7 &N LT AE, EREMAE S DIFIE - EOBMRER X, FERK TROK 36 Atk TRMxE
HITFE A EBL LA h o7, £, IIENEIZ 100 pm @ PEEK i 2 9% Z L 12 & - T, BVREERDHK) 120 %
KT 52 ENmhotz. SBIT, EBRIE T, INEVE O PEEK BRI R A Bzt s .

U EOFEFIT 1 BORDOFERN S LNIZT —HITHESNTNDEDT, FHMEEZHEID D01, S6RDHHE
BRAVEEL T 5. EIEANEICL - T, & BICEBMOBEHEIRC L 2 BYREROE TR SN D 2 & 2450
ofc. SBROBERMELE Lzu.

4. F&oH

#— o A LA E OB EIR 21T > CROFEREZ-. AXEELHT
L. KOOSR ERITEFHERRFICIZ L A EB L LRV,
2. KICHETEMER 2 0N 2 & U EMREER D M) B3 2728, REEI ORI & & HICTEBICBMRENK T 5.
3. T =T OMEAVRERILIEIET 200 R IO TN ER L, ZTO®%RITHRAITIET L 700 REEE S E
HAHE T OO#) 800 HEfEI#E £ T EDEMER N e 3 5.
4. NNEAEIC 100 pum JE E D PEEK B2 HET 25 2 LIk - T, WEMEEROBELIVITFE L 200, BsiE
RAKRE (120 %)ETT 5.

B35 3R

(1) T. Inoue and M. Monde, Int. J. of Heat and Mass Transfer 55 (2012), 3395.

(2) T. Inoue, M. Monde, T. Kuwahara and Y. Teruya, Heat Transfer — Asian Res. 40(1) (2011), 89.
(3) Kmkaeh, Al 4Ek, 32 -6 (1989), 277.

(4) T. Inoue and M. Monde, Warme-und Stofflibertragung 29 (1994), 171.

(5) T. Inoue and M. Monde, Int. J. of Heat and Mass Transfer 52 (2009), 4519.

(6) T. Inoue, Y. Teruya and M. Monde, Int. J. of Heat and Mass Transfer 47 (2004), 5555.




