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Analysis of Performance Characteristics in the Counter and Parallel Type

Plate Evaporator with Operating Methods
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Abstract: The analysis of performance characteristics was carried out in the plate type evaporator with
counter and parallel flow. To investigate performance of evaporator with water inlet temperature and
refrigerant mass flow rate were changed. As a result, when the inlet temperature of water is 8°C, capacity
of parallel flow evaporator higher than counter flow is 0.35%. But as the inlet temperature of water rises
from 8°C to 16°C, capacity of counter flow type evaporator higher than parallel flow type is 0.12%,
0.27%, 1.1%, 1.6%, respectively. The findings showed that counter flow type evaporator has a larger
capacity than those that were parallel flow type evaporator. As the refrigerant mass flow rate rises,
capacity and pressure drop increases in the counter and parallel flow type evaporator.
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Fig. 1 Specification of plate heat exchanger
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Table 1 Geometry of plate heat exchanger

Parameter Value | Unit

Vertical length of plates : L, 188 mm

Horizontal length of plates : Ly 515 mm

Plate thickness : t 0.3 mm
Chevron angle : (3 60 ¢
Corrugation pitch : b 52 mm
Plate pitch : a 2 mm
Channel : n 26 EA
Material SUS 316| -

FH71 A Eejel 22 fAle] Gud e
e FRet AR 4e5E4S vw # &
23171 915t e-NTU method & o] &-3ted &) 413}
How olu tIgFo HAFY FE=E 47
21 (1), (12)% 2o

1—expl— NTU(1+ O]

€parallel — 1+ C (11)

_ 1—exp[-NTU(1—- O)]
Emu,nter - 17 C. exp[*NTU(lf Cﬂ (12)

Section by section methodS ©|

Table 2 Simulation condition

Condition Value Unit
Temperature 1.7 °’C
Pressure 840 kPa
R410a | Quality 0.2745 -
0.12, 0.135, 0.15,
Mass flow rate kg/s
0.165, 0.18
Temperature 8, 10, 12, 14, 16 | °C
Water
Flow rate 5.6 m’/h

Basic condition



& gwRel BAFA G AEEAE
L SHHEP%E} JIFE A

Zoslu_ PP Fet 5L HHOE ALt 23
Al

FAlS AT T AAG WA 23 A9
ETANFE WIAATEA WAL Y3}

At

Za7)o 4 W= R410a, 23 §A1E & o]
823519 2™, ARI Standard 480-2001 A @73
el W e 1.7°C, 47LE 840 kPa,
AFAE 02745, AFFF 0.15 kgs, 23 A
PTL= 12°C, AFRHF 5.6 mhE 7|FOR
ujo] AFFHFE 10%%, 23 FA YFTEE
2°CH WHSIAAZFEA Ao AR 34
2718 Table 20 e

9] qulrcite | 449
Fob R U 0 Bo YFeme] ©E Fuv)
dude P grEAEE nlaste] BojFa gl
Bo| QFenrt £715d wet EgFd He
73 37 25 dusge sl kst
t Zasgn ot 9959 B 4Fewst
F7Fekel et Wujel B9 2xA AX S
7] dagaol T 2o YTLE §'CY
W, BAFE L7 ERE 22sld e

12%, 027%, 1.1%,
1.6%= O & dudFs Bt ol SV
o HE=ol wet dAEH Fgoll o3 A F
tol A2 t27] iz Yehvs AR it
Hh

¢

©
a

I
-]
o

s
=)
a

8

w
(3]
Refrigerant pressure drop (kPa)

ot HedE
27.5
Parallel flow Counter flow
Capacity —a— —{-
265} Pressure drop —@— —O0—
X 255
>
=
g
Q 245
]
(&
Water flow rate : 5.6 m*h
235} R410a inlet temperature : 1.7°C
R410a inlet pressure : 840 kPa
R410a inlet quality : 0.2745
R410a mass flow rate : 0.15 kg/s
225 L L

8 10 12

N
(=]

14 16

Water inlet temperature (°C)

Fig. 2 Comparison of

cooling capacity and

pressure drop with water inlet temperature
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Fig. 4 Comparison of evaporator outlet temperature and capacity with horizontal length of plate heat

exchanger in the water inlet temperature 8°C and 16°C
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