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COLLECTOR RESEARCH AND DEVELOPMENT*

LOS ALAMOS NATIONAL LABORATURY

DONALD A. NEEPER

W-7504-ENG-36

ABSTRACT

Current solar collector rescarch of the Los
Alamos National Laborarory is described, The
document is divided into three sections dealing
with the three aapecta of the program: reli-
ahility and maintainability, optical materials,
and cevacuated tube collector tealing.

I. RELTABILITY AND MAINTAINABILITY (John Avery)

ORJECTIVE

The objective of this work is to provide
meaningful and useful solar reliability and
maintainability information on corrosion ot
metallic components of solar collectors and the
pertormunce of various heattranster tluides,

DESCRIPIION OF WORK

This task involves generation of both labora-
tory and tield data regarding corrosion and fluide
of interest to active solar applications,  The
real=time ticld data collected by Los Alamos will
be waed to validate the results ol existing and
continuing Mik-tunded rescarch and development
projectss A subsequent teport will supply needel
information on {luid and hardware liletimen,

The laboratory data generated by Olin Corpora=
tim under DOF Contract DE=ACOG=BIALLO6222, conmist
ot wereening tests oon more than 1% metal /1 luid

combinationg : Cu, Al, steel, galvanic coujles and
solder joints, with various waters, xlycols, and
aqueocus flcat-transfer Lluids.

The ficld Jara come trom ficld sites specially
ingtrumented to obtain data relevant to corrosion,
Corresion coupona and tluids will be witlulrawn
every 6 months and cvaluated.  Figures l-J show
the collector array and corrosion coupons to be
studied at the Los Alamos National Laboratory's
newly condtructed Support Facility.

FUTURE ACTIVITIES

Fluid and hardware liletime data will be
supplied to the private sec or as fthe inlormat ion
becomes availabte,

MAJOR MILESTONL

State-al=the=art report on corros:on.

Tl OPTICAL MATHERIALS (dtanley Moore)

OBJREUCTIVE

The objectives ot the optical materials
investigation indlude operation ol a high=
altitude, materials exvosare tacility; inves-
tigation ol chemical s onversion coatiags 1o
passive or low=tempe: ature seleclive gurtac
applications; and d:termination ot collectoy
materiala durabili.y and reliabiliy,

Fig, |, Remavahle corrosion coupons

Work prrlormed under the auspicen of the 'S Depariment

Buildings,

Fig: 20 bocation of corrosion coupon rack
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Fig. 3. Locatiun of manifold in solar
installation plumbing

DESCRIPTION OF WURK

A high-altitude exposure facility complements
the enviionmental regional testing in desert cou=
trol and industrial environments. Both develop-
ment al and commercially available glazings, re-
flectors, and absorber materials are being tested
at this facility., Types and rates of degradation
will be determined.

Chemical conversion coatings offer the prom-
ive ot providing inexpensive selective absorbers
tor low-temperature and passive applications, A
general study has been undertaken to determine
prospective coatings tollowed by detailed optimi=-
cation and environment al testing,

TECHNTCAL ACCOMP LISHMENTS

o The high altitude exposure facility has been
completed, instrumented, an! is operational,
The tirst round of Solar Energy Kesvearch
Institute/Desert Sunshine bxposure Tests
(SERI/DSED) commercially available materials
in on test,  Developmental materials are
hoing installed,

0 Chemival conversion solutions and substrate
materiale conmisting of aluminum, zinc,
cadminm, copper, stainlessn, palvalume and
aluminized uvlon have been procured.  Screen-
ing samplew of aluminum and copper have been

prepared, and optical evaluution is under way.

o A h-year stagnation teat on hlack chrome
woeloctiy + ahworher ¢ollectors haw been
completed, Optical evaluation hax cxhown no
degradation in either solar absorptance or
smittance,

o A atatux report covering the progress of the
DL programe on painted coatinge has heen
cmplioted and is boing puhlished,

= Anti-reflectance=treatsd glasn, otehed by
Honevwe 11/ Nor=F11, Iney, ta undergoing
outdaor sxpasure tenting,  Neither the AFG
Solates nor the Ch Heliotherm han shown any
lowse in tranamittance after exposures ofb 10
monthe and 5 menthe, reapectively,

FUTURE ACTIVEILLES

Topical veports covering the detailed resultn

ol the black chrome and absorber paint durahility

evaluations will be published and made available
for commercial evalustion and use.

PUBLICATIONS/REPORTS/REFERENCES

S. K. Reisfeld and D. A. Neeper, "Solar Energy
Research at Los Alamos: April 1, 1980 -
September 20, 1980, Los Alamos National
Laboratory Report LA-8782-PR.

I111. EVACUATED TUBE COLLECTOR TESTING (Jchn
Krall)

OBJECTIVE
The ot jective of this work is to st and
evaluate the use ol heat pipes config.red in

evacuated tube solar collectors.

DESCRIPTION OF WURK

Two evacuated tube collector modules were
tested., One module employs heat pipe absorbers
dosigned and built by Thermacore, Inc., under D
Contract DE-AC04=77C534099. The 5/16-in. steel
heat pipes with the trimethylborate working flu
replaces the hai»pin absorber of the standard
Genceral Electric evacuated tube collector. The
heat pipes arc brazed to the standard two-piece
copper fin. The second module is a standard,
B-tube, parahbolic cusp reflector, Gencral
Flectric TU=100 collector.

The initial test objective was to duplicate
and analyze apparent sporadic behavior ot the
heat pipe collector observed by General
Electric., The sporadic behavior could not be
duplicated, and we concluded that it resulted
frca the testing arrangement at the General
Flectric tacility, The evacuated tube modules
were tested side by side in parallel vest loops
using 100% glycol as the loop working fluid,
Since the efficiency data were gevvrated
utilizing 100% glycol, the premented resulta
should be used only for comparison and not tor
abrolute ofticiency datas  Figuoen 40 show
performance test data.

Both collector modulen were almwo stagnated,
and a briel study of oxidation of the copper
abgorber fin wan conducted for comparison with
obuervations of corrosion i® collecturs in the
field, One collector was teated with the coppe
abrorber finn removed to determine the worst
case, .., the copper absorber tine had corrod
completely away. Observed oxidation after two
days of atagnation revealed that loose scale
(Cuzt or Cut) 1=mil thick had developed on a
previounly cleancd area on the copper fins and
the general appearance of the majority of tubex
war that of loose curled-up ncale of a larger
magnitude than that observed prior to the two=¢
ntagnation. 1t im expected that bocause ot the
lowrr ntagnation temperatures of the heat pipo
collector, oxidation rates on the copper (ins
will be decreaned,

Thermacore's lateat copper heat pipes with
water an the working fluid are currently beiug
tented and evaluatea, and the resultx will be
compared to Thermavore's steel=trimethylborate
heat pipes,

Additionally, Philiips' evacuated tube heat pij
colloctor in buing testod and evaluated.



TECHNICAL ACCOMPLISHMENTS

o The GE-TC~100 evacuated tube collector config-
ured with heat pipes (Fig. 4) was chown to
have an efficiency comparable to that of the
standard GE-TC-100 (Fig. 5) in the normal
operating range.
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Fig. 4. GE-TC-100 evacuated tube collector
configured witih Thermacore heat pipes.
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Fig. 5 Standard GE=TC-100 evacuated tube
collector

o Stagnation temperatures of the GE-TC-100

evacuated ftube collector configured with heat
pipes are lower than stagnation temperatures
of the standard GE-TC=100. Our tests under
300 Btu/ft? incolation at an smbient tem-
perature near 8U"F showed that the fin in

the standerd GE-TC-100 reached & temperature
of 7429F. The heat pipe absorber fins
remained considerably cooler. The range of
temperatures on the heat pipe fins was
430-700°F,

o The removal of the heat conducting fins

reduced the efficiency of the heat pipe,
evacuated fube collector by 14% (Fig. b).
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Fig:, 6. GE-TC-100 evacuated tube collector with
fins renoved

FUTURE ACTIVITIES

Tnermacore's new copper heat pipe with water
an the working fluid will be evaluated and com-
pared to the steel heat pioe with trimethylborate
as the working fluid, The Phillips evacuated
tube collector contigured with ¢opper heat pipus
and isobutane as the working fluid will be tested
and cvaiuated,
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