B3 B3
2016 4F 6 H

?'Kf?ﬂﬁ %%*& Vol. 31 No.3

Journal of Tianjin University of Science & Technology Jun. 2016

DOI:10.13364/j.issn.1672-6510.20150247

(6] B2 3 B AR HR P 2R M A4 m S S0 T YA 32

BW, #eg’
(1. KRR I T S5 BERE, R 300457; 2. RHEBHE KRS RHEE 300457)

W OE. AdEEBES N RRALE N FHA TR, ST 3 AL T A A A AR ) B X AR e B
MagBIE A, EREN: B AMIGRE, BE S LA AT T AL, — MR —M TR, ARE TR
R R BIRF KA Y R E 5 LA R A I S N KR B A RAR SRR, A BOR AR R AIRE R R
FrR R JE A R R A W I R E A AR R R iR A AL e At x,%—zﬁ]m'lg;;}%ﬂ%ﬁiﬁ%iﬂéiﬁ
BF, A BGRAR R ERIR T RO iRE A &0 R, AR F AT KD o iR A 4 e W I b e AL G AR

xR
KRR MRECARRRAAGS B Uik, IR, A TR
LSEES %‘ TQ021.3 XEARERD: A XEHS: 1672-6510(2016) 03-0048-06

Temperature Profile of Wall-type Heat Exchangers with Single Pass
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Abstract: Three cases of temperature profile of cold and hot fluids in wall-type heat exchangers with single pass were
analyzed by considering temperature distribution functions, their first derivatives and second derivatives. The results
show that the temperature profile is of two lines parallel to the horizontal axis when the temperatures of two fluids on
the two sides of heat exchangers are constant. The monotonicity, concavity and convexity of temperature profile are
influenced by the specific heat capacity flow rate value of the fluid of different temperature when the temperature of
one fluid is constant and the temperature of the other fluid is varied. The monotonicity, concavity and convexity of
temperature profile for parallel flow in heat exchanges are influenced by the specific heat capacity flow rate values of
two fluids. The relative speed of temperature change is influenced by the specific heat capacity flow rate relative val-
ues of two fluids when the temperatures of two fluids are variables. The monotonicity of temperature profile for
counter flow in heat exchanges is influenced by the specific heat capacity flow rate values of two fluids. The concavity
and convexity of temperature profile and the relative speed of temperature changes are influenced by the specific heat
capacity flow rate relative values of two fluids when the temperatures of two fluids are variables.

Key words: wall-type heat exchanger with single pass; temperature profile; cold fluid; hot fluid; specific capacity

flow rate

AL TR I E A A Z —, RBER SO0, (RS o i A e AL T s 3
AR O AL P R AR 28 AR FUR RIS I TR AT AR, HRTRASRITIX
B T4 %Bﬁﬁ‘mﬁif [ REZC ARG SR EE 3 A 28 o B P A . — kD

[ G R, Tl MR AR T i 50 T PR ACE (B BE O g JRLEE T e AL, (B 5 I8
SRR 2, IR BV PR ATE I BE R AR T PRI AT O ASCE A B S | PR A IR

KB 2015-12-15; f€EIHHA: 2016-01-18
EE®AY: 2 (1977—) , 2o, WA, P, yanlih@tust.edu.cn.




2016 4E 6 A

RONZL, S [ RECHR AR I R AR A OIS - 49 -

G315 BRSO B S8, P P e
Tk — PR — M AR R AN P AR 3 gL T
AT AL A 5 B 00 ) L EE A, AT R ML E 23
AT HEIEARBIIR R, BE5IREE A R

1 ARFAE

AR SR ARG D7 5 R A 5 P R G A ) L8 A
BRI S R, 2 A AR . DA
ar AT AR 4 1 AR i IR DL Y it 3 7
) VR TR AR A BOIE TS 1], ¥ IR B AR
PRz i, TE#ARAS AR MoTi AT d 4 .

e, e d 4 EAH MG RE AR T R

dQ=K-d4-(T-1) €]

P A R ARV T T EE AR AR A TR O B
BT

PR AT P

dO9=-m,-c,-dT 2)

s1°Cp1
TR S PRIt B W i Ay P
dQ=m,-c,, dt 3)
A AR 55 R AR A R A Py A o
dQ=—m52-cp2-dt (4)
K my my, R R TR TR AL, ke/s
€ Cn 5Y I B LV VM 1 O L TR A
KI/(kg-"C) 3 T « ¢ 43 B # R TARTE d A AL I BE
C; QO WEMERGHA, W 3 K s i) F- X BAL
FE, Wim® - C) 5 A WAL RN, m®.
1 =X (1) A1 (2) 15 2 BAGRARRE AR T i 132X
_K-dA-(T-1)

msl : Cpl

ph 2 (D) A (3) 45 250 v At B2 AR AR Y
et
d¢

dT = (5)

_K-d4-(T-1)

my-c

(6)

A 2 (1) A (4) 45 210306 0 i v W AR R AR fb 1
ot

4o Kd4- -0

m

(7

2 Cp2
HRAT RGO R, A S L AR A R R T A
O3AGTT AR 5 FESR H IRLEE 23 A1 eR A — B S RO - f

B, LU R i B A i 2 A BRI N M P

2 ARBRASWHZE

21 ‘mUBER
TEZE R A MR ae h , AR RUK RS, B
T AR R AR, T FIK 28 SCFE ) BE— VA€, 1t
FIRAARTE 55— DU I | PR P A A Il I AR
2.2 —MiER, —MmEiE
M — B AR M LIRS ) R e PR 1 —
) e A= AHAE , 55— AR AE 55— DU TR s R I, U5
Tl . i ] A 3
221 —MR AR A faFe AR AR, F—M A
FARAE Am
R AR AR N ZE S, B an IR AR 2%
SUMPEERPFEAAR , TR AN ZE S BE R I AR AR I A1
AN EE TS HE 5 PRt PR AR IR BN Y T AR
TR T
MR S PR R T, B AR AT EE AR 4y
Hran .
¥ (6) 7 B Ar 15
dr K

= -d A
T-t my-c,
fir Ay Ty A
~In(T-1)= “A+C
mg, -

s2 " Cp2

AP C ONHBL VIIRAE R A=0,1=1(n R
PRBECIRED) . A BB AT

=T —(T—t)-e ™ ®)
3 (8) BV TR IR BE VR FR A3 A bR Y. A5 2L — 2053
BT RLE 20 A1 e 04 B A R T ™, U5 6T B sk —
B S E5OFN — - 44
XF (8) sK—Bir F4iA 5
dt K e

—=T-t ) . e M (9)
d4 1 )2

P LG AT 2R 98 T AR 1 L R T A 4 IR 1 AR A A G
.

2L (8) sk — - %ids
ds K
d A2 __(T_tl)'[m

5200

sZ'C

2 K ’
e (10)
p2

FHE AT R 26 TR RE A A 1) b 9.
AT S PR S [V AT AR AR Y TR
JEE 73 Ari RS H— B S RO — i



+ 50 -

K

A
(=T —(T=t,)-e"

A
() K

dA4 my-C,,

ds Kk ) i
=71
dA My C,,

222 —MRAFAR A e Fe ik ARG, 5 — AR K
AR A 2P
4R A AR AR I AR AR , DT R A A 4
TR 0 — D3 10 J R R RN 78, R AN 5 Tl it
IR, WL AT AT TR B, o —
AR AR B R ATR. BRI AR AR IR B 3 A A i A R
X (5) sy A i, R I BRI AYI IR 45
1, 15 BRI BE 43411 pREL

K

A
T=t+(T~1)-e ™ an

Kb s HRTIKIIREE , C; T A AT e gt
PRI , °C.

—HrRECH
_ K
d_Tz_(T]_t). K e e (12)
dA mg-c,
B SECh
&T Kk ) i
>=(T-1)- e (13)
dA4 mg,-c,

DRI, BATRAAR PR E A1 2 BT/ NI ) M)
2.3 mMHTE

24 (R R A ) AR S AS e A AR TR R
SRV, JUI PR AR A O R B e AR AR A, A
SCAY STV PRI AR I 3 3 i ) 5
23.1 FEARATR

f =t (2) fik (3) m 75

dT_ msZ.CpZ dt
ad (14a)
g dr__Maep dT
dA4 my-C,,

3 (5) 5L (6) I, nI 15

(14b)

1 1
+

dT—dt=—( ]K-dA~(T—t)

msl : Cpl msZ . CpZ

! L g

Lu= +
msl .Cpl

dT—dt=—u-K-dA-(T 1)

ms2 ’ CpZ

REBEBREER H31E B3

Sr B RAG

d(T —1)

=—u-K-d4
r—  ”
F IR T R ARG ST
At

In—=—u-K-A

oy ~
AP

At = At -e "5 (15)

s Ar PG IR TR i i 2.
3 (15) BIELZE 70 A1 R A, X s BOR — - 34005
dAt

oA K) e

d7 dt
B = Af(—u-K) e KA
I VR (~u-K)-e

B2 (14a) A1k (14b) 435040 A B PEFS
dr ALKk
ar_ At .
dA mg-c,
dr _ Ay-K ey
d4 my:C,,
Sl (16) At (17) X AN R , 640
WA A5 B3 B IR A TR B AR 40 AT R R

(16)

(17)

To B (eka )y,
14 s (18)
msZ ’cp2
P R e )
142 2 19)
mg -C,
= (16) T (17) SR B2 8005
2
d ]; = All '(_ﬂK)z .e_#'K'A
dA4 1+ mg -c, (20)
mgy-Cp
2
d tz _ Atl (#K)Z .e_‘u.K.A
d4 my-Cpy +1 (21)
mg -Cp

232 BARAKER

P A o O NI I S = o I
my ¢, =my-c,, B OL. 353 (5) = (7) 1, i
dT=ds B (T —1) =0, W 2530 B 70 A 2 22 ] ) 2 L
FEES AN ARSE , W T -1 = A, , IS (5) F=K (7) BT 43 51)
FoRN

a7 =—20K 44
mslocpl
msZ'CpZ



2016 4E 6 A

RONZL, S [ RECHR AR I R AR A OIS - 51 -

AP LR 2 A TR, IR PEIOA
o

At - K

T=————A+T, (22)
msl.cpl
At -K

t=—— 'A+tz 23)
msZ’cpZ

AR Ve AR BIELRE Ak O B, B
HAHEE , AP FER— B A 48
FFIE v B R B B R R A S R
Mgy -C,# M, C,, A 1R 0.
120 (2) A= (4) AT 45
AT M Cp dt

dd my-c, d4 (242)

dr _moe, dr
d4 my,-c,, d4

3 (5) 5 (7) AT

(24b)

1 1

dT—dt=—( ]KdA-(T—z)

msl : Cpl msZ ! cp2
1 1
/u = —

msl : cpl

4

A

msZ.cpZ
dT—dt=-p-K-dA-(T-1)
A4

3

15
il

2
(T-1)
T—t
it IR AR IR SR AR AT R G

At = At e (25)
2 (25) B 2SR A R AR, SR I ek B — B 5

H: At, -(—,u-K)~e’”'K'A

L

o

:_,UKdA

Bl S8l g (g K) e

AR (24a) TR (24b) fCA R IF LTS
d7 = Ay

= (=p-K)-e#k4
i (-1 K)e

12 (26)
msZ : cpZ

ds At
= T (=g K)-e#KA
dd ma-c, | (Fu-K)-e 27
msl ’cpl
fifp bR T REFFERIIR AR 1580 Vi
AR 3 RE R A1 PRI

R (T A W
1= (28)
mg - Cpy
PR ) P
ms2 'sz _1 (29)
mg -Cp,
xR (26) F1=k (27) 23 5k B S 5015
d’r At, 2 Kk
= (=u-K) -e#KA4
i me, (-K) (30)
My Cpy
d*t At, 2 k.
= (=u-K) -e wK-A
QL myc, (-4-K) 31)
ms] ' cp]

3 GRS

3.1 WIEENIRES

BRI OL T IR R IELRE o A 2 fe fRT R, J2
PR SRR TR B (DL 1), B BE 70 Af 5 P el
AU 6] PR U B O AR R/ NTE K.

T T T T

t t t t

A— A—>
(a) I (b) i
E1 FWNEERRNEES
Fig. 1 Temperature profile for constant temperatures
inside and outside heat exchanges
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Tab.2 Temperature profile for parallel flow in heat exchanges

Tk FE S AT My - €=My €,y Mg = Cpy =My *Cpy My -C, <My -C,,
T §l<o S 5L ;L;>o VU 10 TR 2
) &7 d*t N
[y d—>0 PRI T 1 GUREE
AL Mk dt dt - dt
Apfp g — #‘(nhﬁi{m o — {ﬁ’ S —FE — *ﬂmdzli/m [P

k T,

~

T\
T \
TZ

o~

A—

A—

332 #iR
PRI S ] 0, N8 | PR AR A4 TLE 23 A )
BRI 2RI R A ) P R R NRE S P

T3 AT PR — B SR/ T 0, B AL E il 22
Ll GNIG
Ve FRIATRLEE S A 2 8 T M RS A PR Hhy 7

ﬁ?ﬁ{jgﬂg?ﬁiﬁg*ﬁxrj‘j(/J\y%% : %,I ms] : Cpl = msZ : sz

i, PANIELE 4341 PR — B BN 5 LB S50k
0, Uk BH W 4% i 3 AR fh 2 2 A A 4 Hoh (il I .
5;’32; Mmy-c,>my-c,,  PIANTRIE 3 A B 54K
NTF 0, LEEEU?W ik & B, I Bl T

dT , FIT LA FRAL A B4 TR AR Al B Ve AL A

dA
Ym, -cpl<m52 c¢,y » P TRLBE J0 A1 R B — ik S IOR




2016 4F 6 J AL, A

(1) B A FpRs P U AL JBE 20 A O 5 ©53 -

T 0, BEHIP AR R AR AL I 22 ) B MRS, 5 Bk

T R TR AL R BT R A LR 3.

dT dz \ S y ALY
— >, A LA A A IR R AR A L v A AP
dd| |d4
*3 AOTRERMNAMRENEEGRESR
Tab.3 Temperature profile for counter flow in heat exchanges
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