Heat Flow Meter Measurement of the Thermal W\Je
Conductivity and Contact Resistance of FAM AQSOA-Z02 Erom G
Pellets between Aluminum Plates

Mina Rouhani, Wendell Huttema, Majid Bahrami

Laboratory for Alternative Energy Conversion (LAEC), Mechatronic Systems Engineering, Simon Fraser University

Introduction Experimental study

O AQSOA™-FAM-Z02 is a zeolite adsorbent with O Humidity control is not provided with this

Q Effective Medium Thermal Conductivity and TCR

thermodynamic properties suitable for adsorption experimental apparatus. Although, FAM-Z02
chillers and desiccant air-conditioners. almost achieves its maximum uptake at T=25°C, §:: P ;
ot RH=30% [3]. ‘§o7 | y=59.221x+00965
7, 038nm £
= N
[ |’\< O TCR measurement for 1, 2, 4, and 6 layers of %:: .
Qe FAM-Z02 o R, =l 4 oTCR
A4 $ o
Mitsubishi Plastic Inc. "E :‘Z . ® ot oo
QO Poor mass and heat transfer in adsorption systems g 0:1
makes research on the uptake and thermal 5 P 4KPa

[ 0.002 0.004 0.006 0.008 0.01 0.012 0.014

conductivity of great importance.

Thickness [m]

Q Freni et al. studied coated and granular FAM-Z02 Kettmegium [W/(m-K)] TCR [K/W]

Q
A%
o®
®
<
Q
[1]. The loose grain FAM-Z02 showed higher B ¢ LakPell o7 ‘ 14 07 ‘ 14
volumetric i it sui PS8 B o, o o o o RS
power, which makes it suitable for storage [y, © F o (& Q&é\-@a&oﬁ o 10 01729 | 01711 | 0.0583  0.0544
ara

Ty &S <&
20 0.1774 [ 01773 | 0.0549 | 0.0520

applications.
25 | 01789 | 0.1799 | 0.0528  0.0502
™ UNKNOWNS
Blank HEX Coated HEX I Sronular p 30 | 0.1804 | 01818 | 0.0506 | 0.0483
Size fmm] Ads. weight fka] [{il IEI » o » E| . » » . ” .
236187322 0.084 ads. woight i) ” e 3 3 O@f; & g o 40 | 01822 | 01853 | 0.0467  0.0459
et mss ] M e oo 7 7, & e e Ty Fed Fodti et ed Far Far Sy 50 | 0.1866 | 0.1907 | 0.0433 | 0.0437
Yolumo [om) A ik S 60 | 0.1885 | 0.1926 | 0.0391  0.0400
HT Area ] 04 Grain size mm] R y 70 01915 | 0.1952 | 0.0351 | 0.0363
e ot mediam, 1ayer ads I
T R, =2TCR, ,+[R] R Unknowns 80 | 0.1930 | 0.1960 | 0.0304  0.0317
Differential M e Volumetri " TCR —TCR off,mediam, 21ayer ads ToR,
itferential lass specific 'olumetric = _ in-
P ° . o oo Rt T R Ry e - TCR [K/W] = -4.86E-7 T2- 351E-4 T+ 0.0618  (P=0.7 kPa)
water cooling specific Cooling R _2TCR. +AR_T3TCR e TCR,4 - 5 .
loading power  cooling power COP = R T TCR [K/IW] = -1.31E-6 T2- 1.96E-4 T +0.0561 _ (P=1.4 kPa)
wit% [W/kg,q] [kW/m?] R, =2TCR,, , +[BR, +5TCR__ |~ efi medium, clayerass ——

Coated lF Q Thermal contact resist pared to the r

17.6 675 93 0.24 Top Al lat
adsorber o of medium is significant and should be considered in
Granular k, = — adsorption studies.
adsorber 8 498 212 0.4 AR, .. +2TCR
B R 14
. . . P R, =—im 4+ 2TCR !
0 Aristov et al. studied the sorption kinetics of K 12 :l::;::‘
g - o
{ = i - a o4l
multiple layers (N=2,4 and 8) of loose grain FAM R, =R, +2TCR PR P o a ., . pofonn
Z02 [2]. ef.[4]  |F H R
§_0>8 a .
Los . .o . o
© * .
Coa * .
~ M .
8 layers 02 M ¢ 0o 13 o ° o
N Q Effective medium thermal conductivity increases with increasing S . . a i be
temperature and increasing number of adsorbent layers. 0 0 10 20 30 40 50 60 80 90
Q Literature Review on Thermal Conductivity 02 e P Temperature ['C]
Measurement of Adsorbent Z 018 | aTwolayers
3  Four layers. N ° .
——— T o) oswaen o ° . Conclusion
Thermal conductivity measurement of adsorbent T om o LR . . - "
’ . " A 8= A
material for heating/cooling application 22 0 . N
a . L
Unsteady §§ o1 . e 2 O The measured thermal conductivity of FAM-Z02 is in
£ . a . .
_g 0.08 a e . . . the agreement with the reported values in the
g oo R . literature.
Transient hot strip § - Heat flow Guarded-hot & M a Th | ductivit d th I ist f FAM
/ Transient Plane sz{';mgmg;w meter (ASTM plate (ASTM 00t — ermal conductivity and thermal resistance of -
Source (TPS SEuh) Temperature [C] Z02 for different numbers of layers and various
Autnor |dsorvent] Mo Author | Adsorbent | Kece (WK 2‘;:"; :‘”'I"l:"“ el K] Q Effective medium thermal resistance decreases with increasing temperatures are reported.
o e rtoph [ Menaithic ) 44 (100rc) X —
C D Tt vt e oy S;j:’;m_ozs} contact pressure. O TCR is a significant amount compared to the
ot D ATt UM S 09 resistance of the medium, especially for fewer layers
ilica gel +| +(w=0.( bstrate [(47.93°C)
e o S5 Freni otal| 310 990 :-mouz%z “:g; S g : < Poontact = 0.7 kPa of adsorbent and lower temperatures. For example,
ayazmanest W% 03 .28 g/g) s ¥ = i
% | g Kakluehl| ppy gy |7 241215001 £ .., Speonact=1.41Pa 2TCR/R egiym i 53% for 2 layers of FAM-Z02 and
08 “a e temperature of 30°C.
is S
%
Experimental study Hi ©o
2 ° : .
.. o . References
&
QO Heat flow meter 436/3/1E (ASTM C518) o L Sixlayers of FAM-202 [1] A. Freni, L. Bonaccorsi, L. Calabrese, A. Capri, A. Frazzica,
0020 S0 Te"‘:"pmmf;][c] LR Appli. Therm. Eng. 82 (2015) 1-7.
é“"(‘;mo“;,"" QO Effective medium thermal resistance increases with the total [2]1.8. Girnik, Y. A"Sto?/' Energy 106 (2016) 13-22.
. g Location of embedded X [3] M.J. Goldsworthy, Micropor. Mesopor. Mat. 196 (2014) 59-67.
<2 = Heat flux meter. internal thermocouples thickness of the adsorbent. ) )
Aumioum platss & [4] M. Bahrami, M.M. Yovanovich, J.R. Culham, Int. J. Heat Mass
i opherioyd Hoat 0 meter 1 Trans. 49 (2006) 3691-3701.
the plate) {} 09 *T=20°C
d g 08 T=40°C %
FEe eT=70°C  T=80°C A Y
g o7 Support
.E 0.6 [ Y
8 .
- 0.5
- Support: Canadian Foundation for Innovation, Automotive
2 " Partnership Canada (APC).
2 “~ - Industrial Partners: Cool-It Hi Way Services Inc. and Future
g 01 Vehicle Technologies.

0 S
0 0002 0004  0.006 0.008 0.01 0012 0.014 S~ ) @ NSERC *
Thickness [m] . .
Automotive Partnership Canada
!.'D_gl,"- T CRSNG Automotive P: ip



