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A Study on the Possibility for the Replacement of a
Thermal Expansion Valve to an Electronic Expansion Valve

Doyoung HanT, Seongwoock Jeong®

ABSTRACT: For the precise superheat temperature control of an air conditioner, an
electronic expansion valve may be used instead of a thermal expansion valve. In this
paper, technical and economical aspects of expansion valves were studied in order to
find out the possibility to use an electronic expansion valve to replace a thermal
expansion valve.

Key words: Thermal expansion valve(&X 2978 H) Electronic expansion valve (A28
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Economical analysis(7d#] 2 ®21)
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Part Description

Compressor DC 24 Voltage

Evaporatar Cail 3/8" 5 Row * 12 Step * 800 EL

Condenser Coil 3/8" 4 Row * 12 Step * 820 EL

Air Conditioner AL Laminated Type

Expansion Valve TEV, Capillary Tube

Receiver Tank In-Out LET 3/8" * 180L

Filter Dryer In-Out LET 3/8" * 132L

Heat Exchanger 1 RT, 3024Kcal/h

Solenoid Valve DC 24 V In-Out LET 3/8"

Tig. 2 Truck refrigeration cycle
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Table 1 Comparison of expansion valves

Thermal Expansion | Electronic Expansion
Valve Valve

Response Time Slow Fast

Superheat control Hardware selection Program changes

Products line Complicated Simple
Technology Difficult More difficuit
Installation Easy Not easy
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Saturated pressure used Gas pressure of adsorber system used
{liquid and gas phase necessary in bulb) (solid adsorbent and gaseous adsorbate
necessary in bulb)
I 1 o T

Paraliei charge
(same refrigerant as
in the refrigeration
cirouit}

Cross charge
{other refrigerant as
in the refrigeration
cireuit)

Adsorber charge
for standard
application without
MOP

Adsorber charge [
with an MOP-like
characteristic

/’/,/ \
Liquid charge Gas charge
«No MOP + MOP possible

+ 75°C max. bulb temp.

» Operates under all temp.
conditions within the
application range

+ 140°C max. bulb temp.

+ Operates only if bulb is
colder than the capiliary
tube and valve

Fig. 4 Classification of charges

- 697 -



Presswe

j

Spe Yemperature
Superheat i}

> B ot o r

5.

~Ie

-+

{44 Temperature

Fig. 5 Parallel refrigerant charge

Pressure chreuit cefrigerant

B It Temperature
Superheat [K]

Lrass Charge

oW

4

i34 e Temperature

Fig. 6 Cross refrigerant charge
0 AASAEst ¥8& B 4 Ao Fig 6&
ARLFAAE AFET HALE S0 AMRLE
7} =30°C9! 349 -10°Co A
AR UPae B 5
Ao e FHdR

3§ E5 Bl
gleh. Fig. 8ol=
wA 7 ek Q)
+ ARRAL7}
o g A %l

nE AHEE 3e il
g AEster APBRE 44 44T 7 A

AE AFRsHA HH, ols FEv] ARG A
wglo] A AR} AlstA vEhal, Fig. 8

A4 wEol MARAEE AHSHCGE vaw
ARAEE 98¢ 4 s B 4 9
ol o] LEABPUN HAYA 87
o AgLE Y 2 FAAY T 2 A
ABEE $2 aesd AR AR

Pressure

1

3 z::::L_ at bet)
{AgugTbet Tempesature

~10r¢ 1t
Superheat [K]

Adsarper charge

N W s G

i 14 Temperature

Fig. 7 Absorber refrigerant charge

Pressure S

i

perheat (K]

Factary setting

&2 N "

Temperature h

Ternperature

Gas and jiquid charge

Pressure Superheat {K]

ot
Temperature

Adsarber charge

Temperature

Fig. 8 Static superheat

- 698 ~



FulolAe HAEE S48 HaAE
shatol Zol ALg ;

ol = %‘2 ?‘a otel 9 O"ﬂl*PEHOM S8 ohE e
ANA g2 A A gk, Tl ol &4l
4104 Ae iﬁ“ﬁuﬂfﬂ 7 Qo= oA At e of] x
1:]
°] E}E\:}. aeg daddnid Aeds oE
AA - glol FAY 2T AMZ JdEs
F AT TPl A Sol
3ot g7 Gt nE g Faet
2 SAHojof 3 T eEE
6?04 A8t B®. Hode
2 dEaAME A A 9
Ao] MAA AR o] FLTyl Zold Row
o gt

=2
el

o

=
o z2
A e G L 157

r;_‘

=3 15}

i

)
TN
=

ue

O

2

D

]

3.1.2 37| LAYs B

W) ATl AHol At BPPnE FB
7l &7 AuAEE nestel Ams 2ds)
dvh e QuHent Fusle AvuA
BARE dHede FANAW, 387 29y
ST O.lkg/em? ol BA Afols Fu)

HET-9 Ld=HAE v of g}

L) 7 U A (External pressure equalization)
SEASAWEE Fig. 99 Yehiglon 130
A E AR Y] 9ETF g-EAE J_Eﬂ]é}
7l 98 S2r) &+ %

o
1o
=
e
mz wlo
g
ol
nE
e
it
oy

External pressure

Internal pressure

equalization equalization

Fig. 9 External/Internal pressure equalization of

electronic expansion valve

equalization) =L=A#3W oy o), Yutz
o7 YojRujrlE Abgste] Hoist ¥ 7kt
washe A9 dRadd LEARFULs} o
Aoz ALgHT, R gGT
o] AAE A A

H -

3.2 EHH vl

enAgUns AAARFULE PEBA
9] WEZAAH AR qaEE 7} AL
Table 20f YEdch WEsEal AxGAA D

Abe] YE A 2"l ALEEHE HANY 2=AHF
ELRERS %ﬂLOl‘: BHE JAFe] A2 E
2 dAHAE , HE A A9 SAE 2
TAlA Y A WAH Ta7tAE 474 A8k
nuser AEZHE dA d55EY F2
AzAb A FEEE 24 AEZYV) ofd A4
AEZYHE 71Fo® a9t AEAEEY Ay
AHEgE, 2R, Wrl aEln HoEAgy
FrER zﬂ(ﬂi&“ﬂ zzodstd ROME 3
o] AT A FF e dAFAS AL
ot 2E7HE 7FoE 2T A B o) A
AzpA g ue 2 wAA o 10%9 27147 &
7 glew, T noh AEde fdE A=
AZ EEFTUWE Aol FdHol SHu g d7h
o} o dgch?.

Table 2 Price comparison

QTY Price QTy Price

TEV system (ea) W EEV system (ea) W
TEV 1 27,000 § EEV 1 13,000
Solenoid Valve 1 15,000 | Pressure sensor 1 10,000
- - - | Temp. sensor 1 1,000
- - - || Controller 1 14,000
Total 42,000 § Total 38,000
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