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Abstract Improvement of the enthalpy exchange element’s energy efficiency is of current interest from anenergy-saving viewpoint.

In this study, a LiCl-impregnated spacer was devised as a means to improve the performance of the enthalpy exchange

element. Two samples were tested : one with and one without impregnated spacers of 338x338x380 mm sizes with 2.0

mm channel spacing. The results showed that the temperature efficiencies of the two samples were approximately the same.

The humidity efficiency, however, was strongly affected by the LiCl impregnation. The impregnated sample yielded a 9%

higher humidity efficiency under cooling and the difference increased to 14% under aheating condition. It was anticipated

that more moisture would beadsorbed on the LiCl-impregnated spacers, which was delivered to their roots and eventually

to the air in neighboring channels. Separate moisture adsorption tests revealed that both the adsorption rate and the amount
of the adsorbed moisture are higher for the LiCl-impregnated specimen.
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Fig. 1 Enthalpy recovery ventilator.

spacer

Fig. 2 Schematic drawing of the enthalpy exchange
element made of paper.

Fig. 3 Photo of the enthalpy exchange element.
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Table 1 Specification of the enthalpy exchanger

Specification Dimension
corrugation pitch 4.47 mm
corrugation height 2.0 mm

size 338x338x380 mm
o
shape Ny —4.47—
T
Nozzle for flow
measurement
o4 - — Ed
Air sampling unit
Wire mesh

SA4

Enthalpy exchanger

Fig. 3 Enthalpy exchange element test apparatus.

144

Fig. 20 AL &2z A5 AF37F Yehd 9l
th AR = ofad YER A& ddudt &
A= HEZL watelhes S AEEnh 9E 54
= 3719 E5EE 5457 A AEY FHA F
S 5487 A% =&, agla o] A H] 9t
THS W BEo| d4dd AWHE 249 HE ¢
Tol&= efolo] w7t Ao #AS fFEol T uE
T UEE k. HE 975 3] 25Es HEY
AMER RS AR d7te dAste] SA ¢t
712 ES ASHRAE 412'76) 749 w=ZA9S
o] g3t Skl Alme] YET &HFET ASHRAE
411" FAY AZe e o8 A} &%
T EZAHol= AW Pt-100Q AMHEE £0.01TC)=
ARSI AR A = AUl el S5k 21S
A= 2709] 285 AW Alolo] AXHT) AF
o kS F2"KS B 6879 : & 358 7G| u}
g Y dERAd A HAUS 25Ee 2
4CNTCEHHFHZ FAHJL HF 2H5EE3
5CR24TCE AU d2AY 49 AUS =
FEE 2TC/N4TE FAHADL ALF 255+ 2T

05CE2 FA5 At}

PAgel o@ HAuBELS on et AL
E2 FAdd A4S BT a1y Ay wdadol
o} Ztztel ek Aol ohgd gh
T, Ty
Temperature efficiency : nr=%x 100 (1)
04~ LRa
Wos= Wa
Humidity efficiency : 7y, = ————Xx100 2
y y W WOAi WRA ( )
oy lg
Total efficiency : n, = 24100 3)
voa ™ 'ra

oz
N
o
Lo

Ir
zll

= 19k wivle] el U At
7o) fremlAl AdepAn s ddehe] Gols)

o,
WE)E TPsEh 1A AL el u7lsh
HolA| GE% shi= Alo] Mgzt s
£ ZUAS AGete] B4, Adus)e) A4
sedo] AR, WA o] WA

(© SAREK



= A8 ;o] SAA NN FAo oF AP
= ALt grow 7] a85S A Bl Javt
gtk Ks FANAE 0% fa e oo
Effective temp. efficiency : 7, = T X100 (4)
100 —n,
Effective humi. efficiency : 7y, = T 100 (5)
100 —mn,
Effective total efficiency : 7;, = T X100 (6)
i© 1007,
AZIM 2 FUIER vy el el 3
Fig. 40l r71% 23427} veht ok
F7IES olitstea: ol or S F, &
7I(RAYF-Ol aLg2e] olibstekas FHetal TAR
AT S171(0A)F-9F F7I(SA)F-9 ol itstata: s ¥
32 Z4so TR AR 24 F A7)0
ojitstet A vt A FAHE Aol T o g
o) §iste] Fv)ol Mol 2y AME UAFu
oibstetA FHlEHH FHHE Lk olitsiea
o fqdEE B 2 AlolEE A AL #)n

Ar el F=7F 7,000 ppme FAIFE FEfOl A S
Atk oitstetine] s AL 971(0A), H7I(SA),
A7I(RA) GE Al Sto] ojatstai A E A8k
SASATE 1S 7FE YR Y gl
2 og How Pejgr’”

Co,—C,
CO2 concentration change : £, = Aol @)
Csy— Cra
Leakage rate : q=V, X E ()
Leakage ratio : m= ; =100 ©)

B oAHe AHeE Adad 44

o

S5F=x1 ©
+H

CO, chamber

CO, sensor

EA [ 1] [ 1 < R
OA — — SA
»
>
CO, sensor more ERV  CO, sensor
than 3D

Fig. 4 Leakage test equipment.
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Fig. 5 Effective temperature effectiveness.
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Fig. 7 Effective total effectiveness.
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Fig. 8 Moisture sorption rate of the spacers.
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