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Experimental Study on Heat Transfer and Pressure Drop Characteristics
for Single-Phase Flow in Plate and Shell Heat Exchangers.
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ABSTRACT: Plate and shell heat exchanger(P&SHE) is widely applied as evaporators or
condensers in the refrigeration and air conditioning systems for their high efficiency and
compactness. In order to set up the database for the design of the P&SHE, heat transfer and
pressure drop characteristics for single phase flow of water in a plate & shell heat exchanger are
experimentally investigated in this study. Single phase heat transfer coefficients were measured for
turbulent water flow in a plate and shell heat exchangers by Wilson plot method. The shell side
heat transfer resistance was varied and the overall heat transfer coefficients were measured. The
single-phase heat transfer coefficients in a plate side were obtained by Wilson plot method.
Single-phase heat transfer correlations based on projected heat transfer area and friction factor
correlations have been proposed for single phase flow in a plate and shell heat exchanger.

Key words: Plate and shell heat exchangers(Plate and shell 1%7}), Wilson Plot method (2<&
EZ 1), Nusselt numbers (¥4 <), Prandtl number(Z&#E <), Pressure drop (4%

73t)
208y f DoukEAS
k D dAEE [W/mK]
A 1 9FEEF m] N o #e AF
Ac 1 AdeY §5YEH [md) Nu : A% [Nu=hdwk]
Co  ABHE [J/keK] m  AFHFF [ke/s]
D : S&B] 3]73 [m] . 2~ 7)
dn . 'T‘QZ]%) [1’1’1] L T lE A -
h 0 QAYAS [W/mlK] Pro @ Z@EF [Preov/e]
Q D dAGE (W]
Re : #Ho)B8=% [Re=pvdy/ 1]
= Corresponding author T 2% K]
Tel.: +82-51-624-2029; fax: +82-51-624-2029 t D #Y FA [m]

E-mail address: mkseo@maill.pknu.ac.kr v D HIERSES [m/s]



Plate and Shell @2@7]¢] 445 91g R 4723 540 a8 484 A7 423

U = 33 9A42A4%, [WmK]
delA 2X

AP . ¢¥7ZE, [kPal
AT :© 25x, [K]

o "UE  [kg/m’]
st & X}
h D IARAES(RTSE
c D 2ARASMFS
i A+
0 T
1.4 &

g ¥H o)F Fe ZEEE oz AL
o2 % oAy nAFEAY AUAE *}%
g o 2AstE o8 7R '&501] o3 &4
FEAZ A3 yRe Ao =8 °1]L1Xl"‘
2&Hog ol &37] H3tH T’L% Z2AE BY
o & olsid "art Q. e fud A
S olgdlE YIEH vl dnErle AAG
g8 712 AEdL] dEAe 2R #4E 7
AR g A$7E 2wt dgRgd A
gdz e FYs A 3dx gy Neg
Ze dugrie gy nE9 olgre Mol
2AYT Q¥ AT B YF - FxEoRA
T A4E AEEE ASTRY AgdeR A
giygd AdEyg s FgsiAz ngE,
g Q@ #HE B Jvh. ®=F AA
Zlgo] dedtel m}a’r HAdAz dHAEH L
23 dAg 71&S v HAAHo|n &
A<l A ‘ﬁ% Tz A2dAdAd =8$ 7]

o]_,__ Al‘:_ /d;{-lo]x:]..

Plate and shell€ ¥ 8 7](P&SHE)SF &9 =
141914 ATE A ALF Adolrt ot FA}

3 APFudrE AFAY, Fgeursatdely
E}E A el S8k a7 gy olfHL
Atk?® P&KSHES &< &8% AUEZE A3
WE - TF Alagoy ol g AHe 9

HETZE dugy] A HEe F2

2

P

>i$

= yue

o] 23T Bl ¥ FF, EeE, BYF
_04

A 224’3]'7'1"} 32 LMTD‘Q‘%
g do 2 &5 -T2 € #FE &
Ak BURIRGAT "7ér a0 g4
o] E, 24°)E ol A&y HAE 3 g5
FHolth, HYI=E AHHI FAHY + ULd

I dAgAF 2AL Foldhy, E AT
A A48 P&SHEANA & HE gHexe £42
EBrlssit. wetd B dFdAE @ WE9
ddgAse 4 Fo gAEATE
Wilson plotd& AH83te AGAFE 734
. @A B dFE P&SHEC UM dadF
o] U dAEEAH 2 dEAEEAHd U
A¥H A3E 3 HHHAN o 7xAs

g AFsanA do.

L

rot
1z
I
lo
12

2. Wilson Plot &g ol
ety £3

Wilson plot¥& Fagr|dA FEIRALASF
E A&z o & ol43td #uU, T/ ZZ9
A dAgAFLE TFIle wyoezA 19159
Wilsono] A<tg ojalzE o)l 7ML= 23
7719 B @3d A= Wilson plotdg Al
o]l &t} dALGAFE FIgh Fig. 29 &L
HEFAuINFEFAN FZIAYL ol 2
o] BEAY. © orjM HLYAY, HIAY
& nA Furh

(T =D TG+ W

2o9ASATE G394 2ol Aidd
_ Qaue
U= A LMD @

A7l dEFFLE=HOIMTD)= Ade 47
9 e 2RE AAIG

(4T, —4Ty)

In(4T,/4Ty) @

LMTD =



A AZR - A9

o} 714
Aj\’= T%i“'Tlo {4)
ATy = Tho— 7o, (5)
Qr = mCoAThi— Tho) (6
Qc = ”%C%(fli_"jlm) "N

agln
~i—%:9i < 10% ®)
Qaw — (Qh; QC) (9)

A B WE9 dAHPYE FHEE
Reynolds 4)° &2 »|8] ¢3 Uod @ o
o fHFL HUIFAAINHEA FE BAYES A
31 o5l dlolEE Fig. 1X¥ 22dANFEH &
el dAge] Zoa izl Ao PAHE
T 5 vt olg AR AR HIdE
AL A2IALHG G FelMe dAYY §
e & 4+ sUth

7 oMo gXIe JsEE ¥4 @ o
o dAEEgt g4 A AdHEz (B 430
A ARE§F SUSE Zo] dATES By & AL
dqE FZINYY 05% wiutelm e FAIHE)
A Zolxel dAY £ GHLATE FE 5
e}

E dFgde 4 FoMe ddLASE 7
7l 98 ® WEoE: 1l Bo), A &0
t Aee Bo giFHFE zE2EM udo]
5& Fig. 23¥ H4¥FHE F4H3zn, 4 &9
438 v d(parameter) 2 39, T WS
o ZEF9 F3EL ¥Ha(variable)E sty
QATE FAHFHY. ©lE Wilson plotd o2
‘ﬂ°13§ 23R Wilson plotol el Azn&EH
b=1/(hA)1B2 A Zdqre dAGA

T h.=1/(PA)E F3 AT

b=1/hcA+Ry

1/UA
T

Mg

1/tnA~1/Re 08

Fig. 1 Concept of Wilson plot method.
3. MEEx ¥ Y

Plate and sheld®37]9 QAR FALEALS
243y fg 2493A AFEE Fig 2% Z
AP E(test section)®] W Aol E 1AFA
2 &8, A Zde 2agAE Yt 32EE
FREAG.  1XFAS 23 A Rz
& ol &3t APy AT =& 2EY F A
on AL EE FAY
ANPRo FEore] DEAL Folrl Y4,

AR AFREE 10 cmFAL]  EfdE
(polyethylene) 2.2 Moz itk Al ReAg
Flow Hot w temp.bath

meter

Pum

Fig. 2 Schematic diagram of the experimental
system.



Plate and Shell 2228719 ©445 G842 2 G443 540 28 488 47 425

Cold water

Cold water

Details of flow pattern in plate and
shell heat exchanger.

Cold water

Section A-A

2.0

~2L
S\

20

Fig. 4 Schematic diagram of plate and shell
heat exchanger.
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Fig. 5 Friction pressure drop per path in
plate and shell side.
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