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The Heat Transfer and Pressure Loss Characteristics of
the Heat Exchanger for Recovering Latent Heat
(Effects of Straight Fin Length and Fin Pitch
on the Heat Transfer and Pressure Loss Characteristics)

Kiyoshi KAWAGUCHI*, Kenichi OKUI, Takahiro SHIMOURA,
Takaki OHKOUCHI, Hiroyuki OSAKABE and Toshihide NINAGAWA
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In recent years the requirement for reduction of energy consumption has been increasing to solve
the problems of the global warming and the shortage of petroleum resources. The latent heat
recovery type heat exchanger is one of the effective methods in order to improve thermal efficiency
by recovering latent heat. This paper described that the heat transfer and pressure loss characteris-
tics of the latent heat recovery type heat exchanger having straight fin (fin length : 65 mm or 100 mm,
fin pitch: 2.5 mm or 4 mm) were clarified by measuring the exchange heat quantity, the pressure loss
of heat exchanger, and the heat transfer coefficient between outer fin surface and gas, and that the
effects of fin length and fin pitch on heat transfer and pressure loss characteristics were clarified.
Furthermore the equations for predicting the heat transfer coefficient and pressure loss which are

necessary on design of the heat exchanger were proposed.
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Table 1 Fin specifications

Heat exchanger Fin shape Fin length Fin pitch
EX.1 Straight fin 65mm 4mm
EX.2 Straight fin 100mm Amm
EX3 Straight fin 65mm 2.5mm
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Fig.1 Structure of heat exchanger (EX.1)
Path of gas

Cooling water

Fig.2 Fin shape (EX.1)
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Fig.3 Experimental apparatus
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Fig.5 Relationship between pressure loss
and gas velocity in case of straight fin
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Fig.4 Relationship between quantity of heat
and gas velocity in case of straight fin
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Fig.7 Fin temperature distribution in fin (dry condition)
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Fig.10 Micro view of behavior of condensate in fin
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Fig.9 Behavior of condensate in fin (EX.2)
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Fig.12 Gas temperature distribution
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Fig.11 Amount of recovery of latent heat Fig.13 Fin temperature distribution

in fin (wet condition)
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Fig.20 Pressure loss model of heat exchanger
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Fig.21 Relationship between pressure loss and gas velocity

Q) a0l TH—Z- - BEp - BHEL, K2R
CEDBYERNLLOR, HERLKE FEV AP OW
BEULZ RS SRR , #3R, 53-495, B(1987), 3377-
3382.

(3) T - /NMUFnE - AR - BHHEE BYEX
PCERRBEE M) THBRTHRBOME, MR, 54-
499, B(1988), 716-721.

(4) BRI E - EHIER - MBS - S HEE - REE,
PeH 2 EOKRSBENICBET 5 (7 ¢ R
B L aB-YERE), ¥R, 58-545, B(1992), 248-
253.

(5) FIMESL - mERE - KABEZ - FRKE - KEE
S, EHRHFRACBITHCREORBERLE (BRL2D
ZEREOBREN 2 & AV ER), #iK, 64-626,B
(1998), 3378-3383.

(6) FIERELAL - RAWEZ - (FRRM - KBEDL, £V
A B B EBE ORGSR GE(RREERICETS
SHRT A—F Ok, ##m, 65-632, B(1999)
, 1409-1416.

(D EmEHT - FAME - KIRECK - BT, BREEF
I ANS— M—"T 4 BT DR, B, 65-
639, B(1999), 3785-3790.

— 103 —

NI | -El ectronic Library Service



