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HNHTeH3upuKanUs HA TONJI000MEHA ¢ TPbOHM BJIOKKH: KaK 2 oNpeae MM Haii-1o0para
neyayuoa

ToBa mpoyuBaHe npenopbyBa U3noia3Banero Ha Aa kputepus FG-1a u FG-1b 3a ouenka Ha
MOJI3UTE, KOUTO MOTAT Ja ObJaT MOJyYeHU IPH pa3inyeH MPEeHOC Ha TOIUIMHA B JAW3aliHa Ha
TOTUIOOOMEHHU amapard, B KOMTO Ca BHEIPECHH TEXHHUKHU 3a MOJ00psBaHE HA TOTUIOOOMEHA,
BMECTO Haii-uecTo u3noizBanus kputrepuid PEC, 6a3upan Ha orpanndyeHneTo Ha pukcupaHa
MOIIHOCT Ha u3noMIiiBaHe. Koraro TOIIMHHUTE XapaKTepUCTUKHU Ha JIBAa MPEHOCA HA TOIUIMHA
B KaHaJUTe C€ CpaBHABAT, Te TpsiOBa ga OBAAT MOCTAaBEHW NpPU DPABHU YCIOBHS, KaTo
(dbuKcupaHu TOIIOOOMEHA TIOI, MacOB IMOTOK U HavaliHa Temmneparypa. ChIo Taka € BayKHO
Jlalld € HAJIMYHO BBHIIHO TEPMUYHO CHIPOTHBICHHE HA KaHana wid He. [IppBusiT cinyyait e
TUIUYEH 32 €KCIEPUMEHTH B KOXKYXOTPbOHU TOIUIOOOMEHHUIIU, KBAETO 1IeITa € YBeIHuaBaHe
Ha TOIUTMHHHS MOTOK, JIOKATO BTOPHST CIIy4yall € TaKbB MPU €KCIEPUMEHTHU C EICKTPUUIECKO
HarpsiBaHe Ha CTE€HaTa Ha TpbhOara, KhICTO IIeNTa € HaMaIsIBaHEe Ha TeMIepaTypHaTa pa3iiuKa
pu (PUKCUPAH TOILIMHEH IMOTOK. J[OMBIHUTETHO OTpaHWYEHUE W B J[BaTa CIIydas € YHCIOTO
Ha reHepupanata eHTporus Ng<l. Upe3 MHOXECTBO TpHUMEpPH, H3MOJI3BAWKH Pa3IUYHU
BIIOKKH OT yCyKaHa JIeHTa, c€ IEMOHCTpUpa Kak TpsiOBa aa ObAaT mpuiaraHd KpUTEpUUTE 3a
OlICHKa Ha TOIUIMHHUTE mon3u. M3nons3Banero Ha kputepuss PEC e cBbp3aHO ¢ MHOro
MIOTPEIIHU PE3YATATH U HEpa30paHH 3aKITIOUYCHHS], KOUTO ca MOKa3aHU B TOBA MIPOYYBAHE.

Heat transfer enhancement with tube inserts: how can we define the best benefit?

This study recommends the use of two criteria FG-1a and FG-1b for evaluating the benefits
that could be obtained when different heat transfer enhancement techniques are implemented
in the heat exchanger design, instead of the most commonly used criterion PEC, based on the
constraint of fixed pumping power. When the thermal performances of two heat transfer
channels are compared, they must be put under equal conditions, such as fixed heat transfer
area, mass flow, and initial temperature. It is also important whether an external thermal
resistance of the channel is available or not. The first case is typical for experiments in shell-
and-tubes heat exchangers where the objective is an increase in the heat flow, whereas the
second case is encountered in experiments with electrical heating of the tube wall, where the
objective is a decrease in the driving temperature difference with fixed heat flow. An




additional constraint in both cases is the augmentation entropy generation number Ng<1 .
Through manifold examples, using different twisted tape inserts, we demonstrate how these
two criteria have to be implemented for assessing the thermal benefits. The use of the
criterion PEC is connected with many erroneous results and misunderstood conclusions that
have been revealed in this study.




