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Abstract— This paper presents an experimental investigation of the effective thermal conductivity of

liquid saturated sintered fiber metal wicks. An experimental apparatus, based on the principle of steady

state method of comparison. was designed and used for determining the effective thermal conductivity

of water saturated copper, nickel 200, and 430 stainless steel wicks over a wide range of porosities. Bureau of

Standards melting point lead was used as the reference material of known thermal conductivity. Based

on these experimental results a new correlation for predicting the effective thermal conductivity of liquid
saturated sintered fiber metal wicks is also presented.

NOMENCLATURE

least square slope of the temperature
distribution curve ;

m,

k, thermal conductivity;

W, porosity of the wick;

p, density of the wick, 1 — y;

v, ratio of the thermal conductivities of the
liquid and the solid phase, respectively,
kytky:

B (1401 — v

Subscripts

1, properties of the solid phase of the wick ;

2, properties of the liquid phase of the wick ;

L, properties of lead ;

p. parallel arrangement of the constituent
phases of the wick;

s, series arrangements of the constituent
phases of the wick;

w, properties of the wicks.

INTRODUCTION

METAL wicks have many engineering applica-
tions. Heat pipes [1], wicking evaporative heat

* Presently. Associate Professor, Department of Mech-
anical Engineering. Syracuse University.
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exchangers, transpiration cooling, and filters
provide a few examples. Many of these applica-
tions involve heat transfer through liquid
saturated wicks. Heat transfer through such
porous materials may be considered as an
overall effect of three mechanisms, namely,
conduction, convection, and radiation. If the
temperature levels are below 400°C the contri-
bution of radiation to the total heat transfer is
small [2]. Furthermore, if a suitably defined
Raleigh number is small then natural convection
is also insignificant [3]. Under these circum-
stances conduction is the only significant mode
of heat transfer. Thus for the design and per-
formance evaluation of devices using wicking
materials a knowledge of the conductive heat
transfer through liquid saturated wick is re-
quired.

Since conduction i porous materials is
important in many applications the ‘‘effective
thermal conductivity” of porous media has been
of interest to many research workers. This
conductivity is usually defined as the ratio of the
total heat flux to the average temperature
gradient [4]. It is an appropriate volume aver-
aged quantity and its value depends upon the
geometrical arrangement of the constituent
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phases of the porous media. If this geometrical
arrangement and the thermal conductivities of
the two phases are known, the effective thermal
conductivity of the porous media can, in prin-
ciple, be evaluated. In practice, however, the
geometrical arrangement is seldom known and
is so irregular that evaluation of the effective
thermal conductivity becomes exteremely diffi-
cult except in the simplest of the cases. These
cases are those in which the two phases are
arranged in parallel or in series, the thermal
conductivities of the respective arrangements
are:

K 1+ Y lhthy - 1)

ky
k, 1
ky U+ ky/k, — 1)

Equations (1) and (2) also give the maximum
and minimum values, respectively, for a given
¥, k, and k,. If the thermal conductivities of the
two phases differ by an order of magnitude or
more, the bounds determined by equations (1)
and (2) become too wide and are not useful in
determining the effective thermal conductivity.

Due to the analytical difficulties of deter-
mining the effective thermal conductivity most
of the studies have been concerned with postu-
lating simple geometrical models which can
approximate the structure of the porous media
[4-11]. The effective thermal conductivity of
this model is evaluated by an appropriate
integration over the phases or by a suitable
electrical analog of thermal resistances. Each
model is thus expected to be good only for the
porous materials whose geometrical arrange-
ment of the phases is similar to the model. Since
the geometrical arrangement of the phases of
most porous media is not precisely known an
experimental verification is needed prior to
using any proposed model.

Very little experimental work seems to have
been done on the effective thermal conductivity
of liquid saturated sintered fiber metal wicks.
The work that has been done [10, 11] is in-

(1)

@)
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conclusive and suggests the need for a more
accurate and comprehensive experimental
program.

Thus the purpose of this study is to carry out
a very precise experimental determination of
the effective thermal conductivity of liquid
saturated sintered fiber metal wicks of a wide
range of materials and porosities. In addition
the experimental results will be used to evaluate
the existing models that may be useful in pre-
dicting the effective thermal conductivity of such
liquid saturated metal wicks.

EXPERIMENTAL APPARATUS AND PROCEDURE

Any method used for determining the effective
thermal conductivity of liquid saturated wicks
should meet the following requirements.

(i) The wick should be fully saturated with
the liquid at all times.

(ii) There should be no flow in the wick.

(ii1) There should be no natural convection

in the wick.

(iv) Contact resistance should be minimized.

(v} Soldering and welding of the wick should

be avoided to prevent changes in wick
properties.
In addition the method should aiso have good
accuracy and reproducibility.

A method which meets all of the above require-
ments is the steady state method of comparison
[12]. This method is based on the principle that
when two cylinders of the same diameter are
placed end to end and heat is supplied at the
one end of the assembly, the heat flux through
both of the cylinders is the same provided that
their lateral surfaces are insulated against any
type of heat loss. If the thermal conductivity of
one of the cylinders is known (reference cylinder),
the thermal conductivity of the other (specimen)
can be determined if the axial temperature
gradient in both of the cylinders is measured.

Figure 1 shows a schematic diagram of the
test section designed to study the effective
thermal conductivity of liquid saturated wicks.
The test.specimen is a sintered fiber metal wick
cylinder 3 in. nominal dia. and 3 in. long. The
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Fig. 1. Schematic diagram of the test section.

reference material of known thermal conduc-
tivity is the Bureau of Standards’ melting point
standard lead. This lead standard is also a
cylinder 2 in. nominal dia. and 3 in. long. On the
surface of each of the cylinders a groove § in.
wide and - in. deep is cut. Along the centerline
of the groove radial holes 0-02 in. nominal dia.
are drilled 1 in. apart. Holes were drilled very
slowly and with extreme care so as to minimize
any effect on the structure and porosity of the
wick. Since the volume of all holes was less than
0-1 per cent of the volume of the sample,
measurements of the porosity of the sample
before and after the holes were drilled showed
no change within the experimental accuracy of
+ 1 per cent. Each cylinder has five holes and
thermocouples are introduced in each of the
holes. Measurement of radial temperature was
not thought to be necessary as the experimental
procedure requires elimination of radial heat
losses. However, to make sure that radial losses
were negligible the thermal conductivity of the
standard material was measured. This is dis-
cussed in the following section titled Precision
of the Method.

The wick and the lead cylinders are contained
in a § in. i.d. precision bore glass tube (T), as
shown in Fig 1. There is a copper cylinder (H)
containing a cartridge heater in contact with the

wick cylinder and another copper cylinder (C)
containing a cooling chamber in contact with
the lead cylinder. These cylinders are connected
to the glass tube (T) by two Ultra-Torr-Unions.
These unions hold the cylinders in place and also
provide a contact pressure on the wick and the
lead cylinders. The central portion of the glass
tube covering the wick and the lead cylinders is
surrounded by a glass jacket (J). The annular
space between tubes (T) and (J} is evacuated to
a pressure of 1077 micron, baked, and then
sealed. The jacket (J) in turn is surrounded by a
copper guard tube (G) which has three copper
coils soldered to it. Each of these coils is supplied
with water at a controlled temperature and flow
rate. By adjusting the flow rate and temperature
of the water flowing through each of the coils
any required temperature distribution can be
maintained in the guard tube. Thermocouples
are attached to the guard tube to measure its
temperature distribution. Evacuating the an-
nular space eliminates natural convection and
reduces conduction losses from the test section.
The guard tube temperature is matched to that
of the wick specimen and the lead reference
cylinder. This reduces conduction losses and
eliminates radiation losses from the test section.

After proper positioning of the thermocouples
the opening (O) is sealed using high vacuum
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epoxy. The thermocouples are made from
copper—constantan(AWG 30) wires supplied by
Leeds & Northrup. The output of the thermo-
couples is read by a type K-3 Leeds & Northrup
potentiometer which uses an electronic d.c. null
detector. The accuracy of the potentiometer is
better than a microvolt. The thermocouples are
calibrated against a standard mercury-in-glass
thermometer having an accuracy of 0-1°F. The
thermocouples were found to be accurate to
within + 0-2°F in the temperature range used in
the tests (40-120°F). The power to heater
was supplied by a d.c. power supply unit having
a built in voltage regulator.

During the test the wick is evacuated to a
pressure of about 2 p and filled with deaerated
distilled water. The degree of saturation obtain-
able from this procedure was found to be better
than 98 per cent.

To start the test the heater and cooling water
supplies are turned on. Temperature readings
are taken at intervals of 30 min and the guard
tube temperature distribution is matched to
that in the test section. When the guard tube
temperature distribution is matched to within
+ 1-5°F and the difference between two con-
secutive sets of readings is less than 4+ 0-2°F
steady state is assumed to have been reached. A
series of data are then taken at 30 min intervals.
Throughout the duration of the experiments no
vapor bubbles were observed nor temperature
“hot spots” measured in the samples. This
would indicate an absence of vapor in the samples
during the tests Further experimental details
can be found in [13].

Precision of the method

Since this apparatus has probably never been
used before, tests were performed to determine
the precision obtainable by this method. The
thermal conductivity of the Bureau of Standards’
melting point lead was measured against itself.
Two samples were interchanged and a series of
data were taken. The results indicated that the
matching of guard tube and test section tempera-
tures was very critical. If these temperatures were

Experimental value of the thermal conductivity
of the lead = 19-7 Btu /(hr ft °F)

Therma! conductivity of lead=20 Btu/(hr ft °F)

Lead Lead
HO— O Temperature in lead cylinder
\\ X Temperature in guard tube
2

Slope=-4-56° F/in.
100—

°F

Temperature,

90—
Siope=-4-64°F/in.

o N |\\4
a4

Fic. 2. Experimental temperature distribution in the guard
tube, and the Bureau of Standards’ melting point lead when
it was used both as reference and specimen.

maintained to within + 2°F an accuracy of
+ 2 per cent was obtained. Results of a typical
set of data are plotted in Fig. 2. The temperature
distribution is a pair of straight lines. The jump
discontinuity in temperature distribution repre-
sents the contact resistance at the interface. The
effect of this was negligible when the guard tube
temperature distribution is matched to that in
the test section. It also indicates that with
properly matched guard tube temperature the
radial heat losses are negligible.

EXPERIMENTAL RESULTS
Tests were performed on seven different
sintered fiber metal wicks made of copper,
nickel, and stainless steel, covering a wide range
of porosities. The thermal conductivity deter-
mined was that parallel to the felting plane. The
properties of these wicks are listed in Table 1.
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Table 1. Wick samples and their properties*

Median

Mean fiber

Length to dia. 7

Wick Po{r{gsjlty pore size diameter ratio of Supplier
e (1) (W the fibers

Ni200 81-5 74 16 80 Huyck
Ni200 439 12:5 16 80 Metals
Ni200 334 8 16 80 Co.
Ni200 288 64 16 80 Milford,
43088 759 142 16 80 Conn.
4308S 82-6 190 40 80

800 140 35 40

* Data supplied by the manufacmrer‘r

Typical experimental temperature distributions
for each wick specimen and lead reference
cylinder combination is shown in Figs. 3-6. In
each case the temperature distributions are a
pair of straight lines. The straight lines shown

Experimentat volue of the thermal conductivity of the
copper wick saturoted with woter =1855 Biu / hr £t °F

Copper wick

porosity = 0-80 Lead
Hop—
O Temperature in the wick and lead cylinders
i x Temperature in the guard tube
80—

oF

80—
r Slopa=-6-8 °F /in,
3
% 70~
£ X
= \ Siope=-6-2 °F/in.
80— \
5
50 |— \
40 l | | |
i 2 3 4 5 6

Fic. 3. Experimental temperature distributions 1n the guard

tube, the water saturated copper wick specimen, and the

lead reference. (Thermal conductivity of lead reference
= 20 Btu/(hft°F).}

in the figure are least square fits of the experi-
mental data. Their slopes, also obtained by the
method of least squares, are indicated in each
figure. The confidence interval for least square
slopes [18] for each pair of straight lines in

Experimantol value of the therma! conductivity of the
nickel 200 wick soturated with woter =398 Btu / hr ft °F

Ni 200 wick
porosity *0-815 Lead
1O
o Temperature in wick and lead cylinders
100 X Temperature in the guard tube
so = Stope=-1455°F/in.
o
5
2
2 so}-
(=3
E
&
70—
s~ \Q\ﬁ\oﬂ)pa-—z-gﬂfﬁn.
s | | | | ] ]
[ 2 3 4 5 6

in.
FiG. 4. Experimental temperature distributions in the guard
tube, the water saturated nickel 200 wick specimen, and the
lead reference. (Thermal conductivity of lead reference
= 20 Btu/(hft°F).)
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Experimental vaiue of the thermoi conductivity of
water saturated nickel wick = 20:72 Btu /hr ft °F

Ni200 wick

porosity=0-288 Lead

© Temparature in wick or lead cylinder
x Temperature in guard tube
10

Slope » -6-14°F/in.

&

00—

°F

; )
g
3 N
o X
§ ool
£
& Slope=-636 °F Zin.
80—
w0 I S N N R
[s] i 4 k3 4 5 -3

Fic. 5. Experimental temperature distributions in the guard
tube, the water saturated nickel wick specimen, and the lead
reference. (Thermal conductivity of the lead reference

= 20 Btu/(bft°F).)
Figs. 3-6, are — 68 +022, — 62 + 014,
— 1456 + 0-56, —29 +0047, —614+
0118, — 636 +013; and - 196 + 078,

— 1-96 + 0-054, respectively. In each case this
corresponds to a probability of 095 that these
limits enclose the true value of the slope. The
jump discontinuity in the temperature distribu-
tion represents the contact resistance at the
wick lead interface. This contact resistance was,
however, small due to the Ultra-Torr unions
and the surface tension forces between the
specimen and the reference cylinder which
promoted good thermal contact.

The experimental data shown in Figs. 3-6
were used to calculate the effective thermal
conductivity of the wicks as follows:

The value of the thermal conductivity of lead

B. S. SINGH. A. DYBBS and F. A, LYMAN

Experimental value of the thermal conductivity of
the 430 SS. wick saturoted with water = 2-0Btu /hr ft °F

430 8S wick

porosity = 0826 Lead

Ho
o Temperature in wick or lead cylinders
eled m X Temperature in the guard tube

80— X Slopes-19-6 °F/in.

°F

80—

70—

Temperature,

8O

w0 | 1 i ; ! j
i 2 3 4 5 [

in,

FiG. 6. Experimental temperature distributions in the guard

tube, the water saturated 430 stainless steel wick specimen,

and the lead reference. (Thermal conductivity of the lead
reference = 20 Btu/(hft°F).)

was taken to be 20 Btu/(hft°F) at 60°F according
to [14]. Since the temperature range of the
experiments was narrow (40-120°F) and the
temperature coefficient of the thermal conducti-
vity of lead is small (0-004 Btu/(fth°F?)) the same
value of the thermal conductivity of lead was
used in all the cases. With this and the knowledge
of the slopes of the temperature distributions of
the wick and lead, the thermal conductivity of
liquid saturated wick can be calculated as:
my

k,, = —k;.
w m L

3)

From each set of experimental data the value
of the effective thermal conductivity of the water
saturated wick is computed. The values listed in
Table 2 are obtained by taking an average of
approximately ten sets of data, whose deviation
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Table 2. Experimental value of the Effective thermal conductivity of water saturated wicks

in Btu/(hft°F)

: Temperature Experimental ky
Alloy Porosity k‘." range errors Thermg ! kw
(% Experiment . A conductivity of
CF) (%) wick allo !
y
Ni200 81-5 4-0 62-105 +6 36:0 011
Ni200 43.9 16:2 90-112 +5 360 0-45
Ni200 334 182 88-112 +5 360 0-506
Ni200 288 20-8 92-112 +5 360 0-577
430SS 759 2:6 48-105 +8 12:6 0-20
430SS 82:6 20 48-110 +8 12:6 0-16
18-6 65-90 +5 223-0

Copper 800

is found to be + 2-5 per cent. Experimental
errors are also listed in the Table.

EXPERIMENTAL ERRORS

To eastablish the validity and usefulness of
the experimental results, it is important to
examine the sources of error and evaluate their
contribution to the total error.

Errors in the experimental results could be
introduced due to the following effects:

(i) Conductivity mismatch between the speci-
men and the standard. Differences in conductivi-
ties may divert some of the heat flux from the
specimen to the glass tube and air gap which
may again return to the standard. If this happens
then the heat flux through the standard and the
specimen will no longer be the same. A discussion
and method of estimation of this error may be
found in [15]. In these experiments, the con-
ductivity mismatch was at most a factor of 10
and the thermal conductivity of insulation (glass
tube and evacuated annular space) was small.
Thus the error due to this effect is less than 1 per
cent.

(ii) Contact resistance at the interface can
distort the isotherms. This may introduce an
error in the readings of the thermocouples close
to the interface and may also lead to some heat
losses. Estimation and discussion of this error
is also given in [15]. The contact resistance was

so small in the present case that the error
estimate is less than 1 per cent.

(iii) Heat loss due to improperly matched
guard tube temperature distribution. If the
guard tube temperature is not properly matched
to that in the test section, there will be radiation
and conduction losses from the test section.
These losses can be estimated by calculating the
conduction and radiation between two con-
centric cylinders. With + 1-5°F mismatch be-
tween the test section and the guard tube
temperatures, the error was found to be negli-
gible.

(iv) Uncertainty in thermocouple locations.

(v) Uncertainty in thermocouple readings.

The thermocouples used in these experiments
were calibrated and showed an error of + 0-2°F
and the heat losses through the thermocouples
were found to be very small.

Of all the errors discussed above, those due
to thermocouple positioning are the most
important. These errors coupled with those of
thermocouple accuracy affect the temperature
distributions and hence the value of the effective
thermal conductivity of the wick. A discussion
of these follows:

The maximum error due to these sources can
be estimated by considering the thermocouples
at the ends of the specimen and reference
cylinders and determining the change in slopes



152
23X
o I 2371

: 87 = Accurracy of the thermocouple
|
i 8X = Error in positioning of the
1 thermocouple
|

® |

3 |

I3 i

3 |

£ |

e
[
|

S S Taor
2

! |
! |
! |
l |
| |
| |
| |
[t ]

Ax
Distance along the axis of cylinder

F1G. 7. The estimate of the error in the slope of the tempera-
ture distribution due to the effect of uncertainties in thermo-
couple location and reading.

due to thermocouple positioning and accuracy
errors as indicated in Fig. 7. The maximum error
due to these effects was different for each wick
and was found to be + 3 per cent for copper and
nickel, and + 5 per cent for stainless steel.

Estimates of the ercors from all these sources
are indicated in Table 2 along with the experi-
mental results. The maximum error was + 8 per
cent for stainless steel.

COMPARISON WITH PREVIOUS WORKS

The results of the present experimental study
are compared with previously suggested analyti-
cal models which have some geometrical
similarlity with the structure of the sintered
fiber metal wicks.

Sintered fiber metal wicks are made by felting
the fibers in a plane, stacking the felted fibers
together and then sintering them at an appro-
priate temperature [ 16]. The planes in which the
fibers are felted are known as felting planes. There
is a preferred orientation of fibers along the
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felting plane. The wick cylinders used in this
study are machined from the plates of sintered
fiber metal. There is a preferred orientation of
fibers along the axis of the cylinders [17]. Due
to the nature of the sintered fiber metal wicks,
discussed above, those models having cylindrical
geometry of the solid phase appear to be of some
utility. Maxwell [5] gave an expression for the
conductivity of a random arrangement of
randomly sized cylinders, which is

k  B—y
" “@

Raleigh [6] obtained a series solution for the
conductivity of a square array of uniformly
sized cylinders using potential theory. His
solution is

k 2y
k, - 0-036y*  0-0134y° )
B+ — 7 — g

If the terms of order y? and higher are dropped
from equation (5) then one obtains equation (4)
which is Maxwell’s expression. For all the
nickel wicks Raleigh’s model is quite good (see
Table 3). But for the copper and stainless steel
wicks the agreement is poor.

Dul’nev [7] developed a model for deter-
mining the thermal conductivity of porous
media having interconnected pores. He postu-
lated a unit cell in which the solid phase is in the
form of a cubical skeleton. He assumes that the
isotherms are parallel planes i.e. pure unidirec-
tional conduction. His result is:

k R 2ve(l — ¢)
= 1 — )2
k, ¢+ U ¢) +vc+l—c

(6)

wherec = 05 + Acosg

= — 1,0 = arccos (1 — 2)
= 1,8 = arccos 2y — 1).
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Table 3. Comparison with previous works

k
k., k., v
Wick Porosity ~ Present  Correlation of Ralefgwh [6] Dul —y [7] conetation
experiment  Soliman et al. [10] .
equation (7)
Ni200 0-815 40 34 4.2 31 378
Ni200 0-439 16:2 145 143 11-0 14-4
Ni200 0-334 182 187 182 141 185
Ni200 0-288 208 207 202 16:3 205
430SS 0-759 26 24 20 1-6 2-33
430SS 0-826 2:0 1.7 1-4 1-2 1.74
Copper 0-80 18:6 13-8 330 18-4 209

Values of the thermal conductivity arc in Btu {hft°F).

A comparison of Dul’nev’s results with the
present experimental results (Table 3) shows that
the former predicts too low a value for all the
wicks except the copper one for which the result
is very close.

Soliman et al. [10] performed some experi-
ments and gave an empirical correlation for the
thermal conductivity of high porosity sintered
fiber metal wicks saturated with water.

As is shown in Table 3 their correlation is
within + 10 per cent for Nickel 200, 15 per cent
lower for 430 stainless steel, and 30 per cent
lower for copper than those values reported in
this study. This discrepancy may be due to the
fact that in their experiments Soliman et al. [10]
do not consider radiation losses which were
found to be crucial in the present work. Further-
more, because the temperature is measured at
the brazed interface non-uniformities in the
brazing and contact resistance may affect the
measurements. The correlation based on their
experiments also predicts a lower value for high
porosity liquid saturated sintered fiber metal
wicks as is shown in Table 3. However, for
nickel wicks of low porosity correlation of
Soliman et al. [ 10] is in good agreement with the
experimental results. Since none of the existing
models is satisfactory a new correlation based
on the present work is now presented.

CORRELATION BASED ON THE PRESENT WORK
The experimental results for the thermal

conductivity of the water saturated metal wicks
were used to determine the correlation shown
in Fig. 8 In the figure a normalized thermal
conductivity k,,/k; — ¥ k,/k, was plotted against
the porosity. The following equation correlated
that data for copper, 430 stainless steel, and
nickel 200 wicks.

k k 5
2 _
—W: 1 _ll/_‘.._ll,e(l \/kl/kl)
kl kl
e—W(lﬂ/kz/kllb (7)
where b = 20,/(k,/k).
1o —— Nickel 200 Present
—:— 430 Staintess stee! correlation
——— Copper equation (7)
o8 .
¢} Nickel 200
a] ‘é-aoersminlass stee! I s;;s:r?r;em
opp
o8- ® Nickel 200 experiments of
& Soliman (10)
e
~ 04f-
o
\!
X
o2~
|
¢} 02 o4 06 08
Porosity

Fic. 8. Comparison of the correlation, equation (7), with
the experimental data.
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Equation (7) agrees with the nickel 200 data
to within + 5 per cent with the exception of the
point atyy = 0-484. This data point is in question
because it was found that the specimen used in
this experiment was non uniform in porosity.
The nickel 200 data was for porosities from
28-8 to 815 per cent. Both the copper and the
430 stainless steel are within 4+ 10 per cent of
the correlation. However, it should be noted that
the porosity range for these was more limited
i.e. from 75 to 83 per cent. Nevertheless, equation
(7) appears to give good agreement for both
copper and 430 stainless steel wicks. Thus the
correlation may be used to predict the effective
thermal conductivity parallel to the felting
plane of liquid saturated copper, 430 stainless
steel, and nickel 200 sintered fiber metal wicks.

Also shown in Fig. 8 is the data of Soliman et
al. [10] for nickel 200 wicks. This data is within
+ 20 per cent of equation (7). Also, it should be
noted that equation (7) in the limit k, — 0
{evacuated wick) gives

b — e ®)
1
A comparison of equation (8) with appropriate
data of [10] shows agreement to within 40 per
cent in the worst case. These differences may be
attributed to the sources of error in their experi-
ments as previously discussed.

Another correlation based on the contact
resistance may be found in [13].

CONCLUSIONS AND DISCUSSIONS

This paper has used the steady state method of
comparison to accurately determine the effective
thermal conductivity of liquid saturated sintered
fiber metal wicks. Copper, 430 stainless steel,
and nickel 200 wicks over a wide range of
porosity were tested with water as the saturating
fluid. The experimental results had a maximum
error of + 5 per cent for the copper, + 6 per cent
for the nickel 200, and + 8 per cent for 430
stainless steel wicks. A correlation, equation (7),
based on the experimental results was found.

B.S. SINGH. A. DYBBS and F. A. LYMAN

The existing models and correlations that
may be applicable for predicting the effective
thermal conductivity of liquid saturated sintered
fiber metal wicks do not seem to give uniform
agreement to the experimental results for copper,
nickel, and stainless steel wicks throughout the
range of porosities. However, the correlation
proposed in this study does give good agreement
for all these metal wicks tested within a wide
porosity range to within + 10 per cent.
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ETUDE EXPERIMENTALE DE LA CONDUCTIVITE THERMIQUE EFFECTIVE DE
MECHES A FIBRES METALLIQUES SATUREES DE LIQUIDE

Résumé Cet article présente une recherche expérimentale sur la conductivité thermique effective de
meéches & fibres métalliques saturées de liquide. Un montage expérimental basé sur le principe de la méthode
de comparaison en régime stationnaire a été réalisé et utilisé pour la détermination de la conductivité
thermique effective de méches de cuivre, de nickel 200, d’acier inoxydable 430 saturés d’eau, pour un large.
domaine de porosités. La donnée du Bureau of Standards pour le plomb au point de fusion est prise comme
référence de conductivité thermique connue. On a présenté une nouvelle relation basée sur ces résultats
expérimentaux pour Pestimation de la conductivité thermique effective de méches a fibres métalliques
saturées de liquide.

. EINE EXPERIMENTELLE UNTERSUCHUNG DER EFFEKTIVEN
WARMELEITFAHIGKEIT VON FLUSSIGKEITS-GETRANKTEN, GESINTERTEN
METALLFASER-DOCHTEN

Zusammenfassumg— Diese  Arbeit beschreibt eine experimentelle Untersuchung der effektiven
Wirmeleitfihigkeit mit Fliissigkeit getrénkter, gesinterter Metallfaser-Dochte.

Eine Versuchsapparatur, beruhend auf dem Prinzip der Vergleichsmethode stationdrer Zusténde,
wurde entworfen und fiir die Bestimmung der effektiven Wirmeleitfahigkeit wassergetrinkter Dochte
aus Kupfer, Nickel 200 und nichtrostendem Stahl 430 fiir einen grossen Bereich von Porositdten benutzt.
Als Referenzmaterial bekannter Wirmeleitfihigkeit wurde NBS-Schmelzblei herangezogen. Beruhend
auf diesen experimentellen Ergebnissen wurde auch eine neue Beziehung zur Bestimmung der effektiven

Wirmeleitfahigkeit mit Fliissigkeit getrinkter, gesinterter Metallfaser-Dochte angegeben.

AKCHEPUMEHTAJLHOE WCCIEJOBAHUE DOOEKTUBHON
TEIJOIPOBOOHOCTY METAJJIOKEPAMUYECKNX BOJOKHUCTbIX
OUTUJIEN C HUOKUM HAIIOJIHEHUEM

AnHoTamus—B cTaThe ONMCHIBAETCA OHCTEpUMEHTATbHOe HcciefoBaHue adderTnBHON
TENJOTPOBOHOCTH METAIIOKePaMUIeCKUX BOJIOKHUCTRX QUTUACH C HUIKUM HATIONHEHUEM.
PaspaGorana skclnepuMeHTaJpHAA annaparypa, paboramwiyas HO NPUHUMNY CTAIMOHAPHOTO
METOla CpABHEHMA, KOTOPAA MCNOJIB30BAJIACH JIJIA ONpeneneHuA H(deKTUBHON Tennonpo-
BOAHOCTH QurHiedt U3 meau, HuKeaA-200 u Hepmaseolelt cTaan-430 ¢ MUAKAM HANOJHEHUEM
B LIMPOKOM JMANA30HE IMOPUCTOCTH, B KavecTBe mMaTepuasa [JIA CPABHEHUSA UCIOIAbL3OBAICH
CBUHEN CO CTAHZAPTHON TOYKOH IIaBIeHMA, TENIONPOROAHOCTL KOTOPOTo Oblaa U3BECTHA.
Ha oCHOBe HKCHEPHMEHTAIBHBIX DE3YILTATOB NOJYYEHO HOBOE COOTHOLIEHME Al pacyeTa
oPeKTUBHON TETUIONPOBOAHOCTA METATICKePAMUYECKUX BOJOKHMCTHX QUTHIEHR C KUAKHM
HANOIHEHMEM .



