RMUTL. Eng. J
2158159AINTIUAIEAT W1 INg1agnalulads1vianaauyl

2% &
"G‘Jnﬁ“"’\

ANslATasnaniUaguAusauamsULnAuSausnavun g lndlussuuauiia

Use of a Heat Exchanger for Waste Heat Recovery in Drying System
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Abstract

The objective of this research is to design, construct, and test a cross-flow heat exchanger to recover waste
heat from the drying process in order to increase the dryer efficiency. Inside the heat exchanger, there are 12
pipes with a diameter of 5 cm and a length of 60 cm placed alternately in 5 rows as a channel for the humid
air (hot fluid) to be evacuated. The total heat exchange area is 1.13 m”. The heat from humid air is transferred
to dry air (cold fluid) that flows through the stacks of pipes, causing the dry air to increase in temperature. The
heat exchanger is composed primarily of food-grade stainless steel (SUS304). It is covered by an insulating layer
on the outside in order to reduce energy loss. From the heat exchanger test results at the average inlet humid
and dry air temperatures of 55 and 36 °C, where both fluids were controlled to have the same mass flow rate
of 0.017 ke¢/s, it was found that the heat exchanger effectiveness and efficiency was 31.58% and 64.81%,
respectively. The device warmed dry air to a maximum and average temperature rise of 6.00 and 4.42 °C and
reduced humid air to a maximum and average temperature of 10.71 and 6.82 °C, respectively. That equates to
272.40 kJ of recovered energy or 9.16% of the waste heat released. From the results of the kaffir lime leaf
drying experiment, it was found that the installation of a heat exchanger did not affect the drying rate. From
the results of the kaffir lime leaf drying experiment, it was found that the installation of a heat exchanger did
not affect the drying rate, but it reduced the specific energy consumption (SEC) by 9.81% and increased the
specific moisture extraction rate (SMER) by 10.88%. That makes the efficiency of the improved dryer higher than
the original one of 10.88%. As a result, the energy costs of producing dried kaffir lime leaf were reduced by

9.39%.
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dnu il
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d7U9 2 AnUSeunsdanInaay (Waste Heat)
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iININNITTLUIEINATEUTUDBNAINYDIDULIY 1ag
13 psa UV LANLATLIAS 0aT leFUNSUSUUT R e
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13 espuuaANlATuNITUTUUTIR SRR HEX
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Uszuna 272 Alaga vseAndusesaz 9.16 vy
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\A3 090ULKS (INput) aUAIENE I UAINE LR INE 17
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'
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4. unagy

\n3osuanivasuanueunuulnaving (HEX)
Tuswidetl eonuuuiiensheufeuiisnduunldly
nsgueMALsTLANTgszUY Meludiunaniudoy
AuFouves HEX Andunguviedidifuillunsuaniden
ANUTOUTIN 1.13 ANTNUAT ANNANITNAABIBUWTLY
uzngnfegamnll 55 asmuwaidea wulmsinga HEX

AUKUUAIN TN UMM AN BULANLINE viDs

Y

a

auwidliigalwaiedesay 12.28 uazangamgiives
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gonanuanswd (Output) 111U suntasly vile
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UFUUeaIen1sinAs HEX Wiaduaniauseeay 10.88
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nsviisgamafiomauiaiifisindssuouwis (gsan/iade) (eamwaidea) 6.00/4.42
nsanguugiiomatuivdesiisgawanden (guan/ade) (osmiwaifea) 10.71/6.82
UstavBnavesiadesuanidsurnuiou (Fevas) 31.58
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autlunzngagaiine (Gevas guden) 9.20 9.1 Taunnsing
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Ams13imes

lsifiane HEX  #ane HEX nsilasuulag

Samnseuwia (Aaniniedalug)

Inlihiidneliuidesouusis Rlaimidalug
wianuiisgliiueieseunsia (nput) (Alaga)
wdsnuiildlumsssimeth (output) Flaga)
Anufoudisitanunsniinduinld (waste heat recovered) (Alaga)
Anudeuiisdaauanden (waste heat) (Flaga)
nasugadeluszuu (energy loss) (Alaga)
ShsmsAuAemdsudumy SEC (Rlagartenlansu)
Snsmsszmetnumz SMER (Alansudenlataddalug)

UszanSnmuaaniasouwra (Soeay)

143 144 Tunnsing

852 7.72 anad 5eeay 9.39

30,672 27,792 anad 5eeay 9.39

20,357 20,451 luuaneng
0.00 272
3,390 2,969 anaa Seuay 12.40
6,926 4,099 anas Soway 40.81
3,571 3,220 anas Sevaz 9.81
101 112 Wty Joay 10.89
66.37  73.59 Wity Sevay 10.88
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