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NOTICE

This report was prepared to document work spomsored by the
United States Government. Neither the United States nor its
agents the United States Department of Energy, the United
States National Aeronautics and Space Administration, nor any
federal employees, nor any of their contractors, subcontractors
or their employees, make any warranty, express or implied, or
assume any legal liability or responsibility for the =accuracy,
completeness, or usefulness of any information, apparatus,
product or process disclosed, or represent that its use would
not infringe privately owned rights.
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INTRODUCTION

This document is a collection of four quarterly status reports from
Colt, Inc., covering the period from October 6, 1976, through September 30,
1977, Colt, under NASA/MSFC Contract NASS8-32242 is develeping two
prototype solar heating and hot water systems consisting of the tollowing
sub-systems: collector, storage, cortrol, transport, hot water, and auxili-

ary energy.

The two systems are being installed at Yosemite, California and
Pueblo, Colorado.

Cost information has been removed.
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1.0 Summary

This is the first quarterly progress report under NASA Con-
tract NAS8-32242 to C 1t Inc. for the development of a solar
hot water heating and space heating system. This report
covers the pcriod from October 6 to December 6, 1976, a per-
iod of two months. This report provides a status of current
scheduling and provides an inclusive summary of

the current technical status.

2.0 Contract

This paragraph has been deleted.

3.0 Schedules

Figure 2 shows the current program schedule, which is a com-
pressed schedule to permit implementation of deliverable hard-
: ware at the operational test sites tor the 1977 heating season,
Colt i1s proceeding on this schedule without slippage, nor the

requirement for internal schedule adjustments.,

|

‘ 4,0 Technical Performance

‘ Three of the four design uncertainties identified in the Colt
{

proposal have been analyzed and incorporated into the design

to the extent that they are no longer considered uncertainties,
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The first uncertainty was the selective surface coating

versus a painted surface when considering single and double
layers of glazing. The selective surface and a single layer
of glazing was chosen because of performance and cost.
Previous test data has shown this combination to be substan-
tially better than the double glazing with the nonselective

surface.

The second uncertainty was the steel thermal storage tank.
The trade-off being coﬁsidered was the cost of the steel tank
versus lower cost alternatives. It was agreed in contract
negotiation to implement a lower cost, concrete tank in the
Colt verification system, and a steel tank to be in one of
the operational test sites. Cost and performance data is now
available on both tank configurations. The concrete tank,
where available geographically, will be an economic advantage

in selecction.,

The third uncertainty involved a flexible connection from the
collector to the collector manifold. The decision has been
made to go with all copper manifolds and connections. These
connections will be 1/2" tubing which will be installed with
a gradual radius to provide for flexing during thermal

expansions.

The fourth uncertainty involved the thermostat tolerances

which are yet to be assessed during Verification Development




Testing.

The major design activities have been centered around

meeting the requirements for the Preliminary Design

Review and establishing the configuratior for \e¢rification
Testing. The collector des:gn was modified to incorporate

an 1solated collector surface from the suppcrting structure.
The collector width was decreased to permit installation
between roof joists 24" on center. The heat exchanger de-
signed for the thrrmai storage tank was finalized; The
design incorporates four (4) flat, plate coil heat exchangers
manifolded into a single bank unit to be placed on the bottom
of the thermal storage tank.

Colt has elected to use, in every instance possible, the same
instrumentation in Verification Development Testing that will
be used for the Operational Test Sites. This has resulted in
a change in Verification Development Test instrumentation;
however, this change is expected to provide an easier transi-
tion from Verification Testing to the configuration that will
be employed at the Operational Test Sites.

The forecast of coming activities shows the preliminary design
review as being of primary significance in that, during this
review, it is anticipated that the Operational Test Sites will
be named. Coordination for installation at the Operational

Test Sites is expected to be a major undertaking. The second




significant activity taking place in the forthcoming quarter
will pe the procurement and initial installation of the

Verification Test equipment.

There are currently no anticipated problems or difficulties on
the solar program. All activities are proceeding without

problams or slowups.

The following data has been submitted during this reporting
period:

1. Preliminary Training Program

2. Quality Assurance Plan

3. Verification Plan

4, System Hazards Analysis

5. Colt Interface with the Proposed Instrumentation Plan

6. Special Handling, Installation, Maintenance and

Tools List
7. Recommendations for Prototype Design Review
8. Component Materials in Contact with Heat Transfer

Fluid

There were no meetings or travel involved in this reporting

period,

There have been no tests conducted during this reporting

period.
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1.0 Summary

This is the second quarterly progress report under NASA
Contract ﬂASé-SZZJZ to Colt, Inc. for the develoyuaent of a
solar hot water heating and space heating system. This
report covers the period from December 1, 1976 to February
28, 1977, a period of three months. This report provides a
status of current scheduling - and provides an
inclusive summary of the current technical status,

2.0 .Contract

There is currently one change proposal (PCN AH-00209)
under submittal to NASA for certification testing. The
assignment of Contractor Code was received on December 17,
1976. The Review Item Discrepancies from the Preliminary
Design Revie . were received on December 16, 1976 with

NASA signature,

3.0 Schedules

Figure 2 shows the current program schedule, which is a
compressed schedule to permit implementation of deliverable
hardware at the Operational Test sites for the 1977 heating
seascn. Colt is proceeding on this schedule with some
slippages created by manufacturers' delivery times. Adjust-

ments are being made to maintain operaticnal site delivery

schedule,
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4.0 Technical Performance

The last design uncertainly identified in the Colt
proposal involving room thermostat temperature spreads

has been analyzed and solved. The solution has been
incorporated into the design. The proposal referred to
the two-stage thermostat tolerances currently known to

ne available, advising that the temperature spread could
likely not be in the customary comfort range. The wncer-
tainty has been resolved by incorporating a second Temp-
craturé Switch within the control circuit and by elimina-
ting the second stage within the thermostat. This combina-
tion will provide even heating without the annoying '"'room
cool down'" necessary to activate the second stage within
the thermcstat.

The major design activities have been centered around the
Verificaticn Testing System buildup. All purchase orders
were negotiated and placed with component vendors.
Excessive supply lead times for some components has forced
a later completion date than was originally anticipated.
The schedule reflects currently expected completion dates.
The Solar Test Facility was constructed and is complete
except for the installation of the collector panels and
related manifolding.

The Data Acquisition equipment was received and has been

10



installed and tested. Instrumentation connection is being
rcadied for installation and the logic for test programing
is being prepared. =
The Visitors' Center East Auditorium in the Yosemite
National Park has been selected as one Operationa’l Test .
Site. Preliminary concept and architectural integration
designs have been generated for current review,
The forecast of coming activities shows the completion of
the verification test systemand test commencement as
being of primary significance. A second significant
endeavor will be the approval of the Yosemite design and
selection of the second operational test site,.
There are currently no difficulties being encountered. No
data has been submitted during this reporting period nor
have there been any tests conducted.
The Preliminary Design Review meeting and Quarterly‘ncsign
Review meeting was held on December 20, 1976 at the Colt
facility. Those present were:

Mr. Mitch Cash, NASA

Mr., Irwin Simon, NASA

Mr. Val Fogel, NASA

Mr, Stan loore, Los Alamos Scientific Laboratories

Mri—Bill Hunter,_Colt,=Inc,
Mr. Paul! Wheeler, Colt, Inc.

13



This Second Quar#*erly Review was held at Yosemite in
conjunction with a coordination meeting at the provosed
Yosemite Operational Test Site. The point was made that
NASA was limited on funds and could not fund the certifi-
cation testing as proposed by Colt. It was agreed that
certification of performance would be an outgrowth of
NASA's system performance evaluation of the operational
test site via the site data acquisition system if the
certification program is not “unded by NASA. In general
terms, the possibility of Colt obtaining independent
laboratory certification of the system's safety was dis-
cussed. If undertaken, the safety certification will be
out of the contracted program scope and would be an ex-

pense to Colt.
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1.0 Summary

This 1s the third Quarterly Progress Report under NASA
Contract NAS 8-32242 to Colt Inc. for the development of
a solar hot water heating and space heating system. This
report covers the period from April 1, 1977 to June 30,
1977, a period of three months. This report provides a
status of current scheduling and provides an

inclusive summary of the current technical status.,

. U=-Contrace

The Prototype Design Review was conducted at the Colt facil-
ity on May 9, 1977. Review Item Discrepancies #Colt 20 - 39
were delivered and discussed Jduring this review. Subse-
quently received was RID #Colt 40, Co't indicated actions

taken and resubmitted these RID's on June 8, 1977,

The Prototype Design Review was conducted at the Colt
facility on May 9, 1977. Thosc in attendance were:
Mr. Mitch Cash, NASA
M -Biil-Hunter, COLE LRC,

Mr. Chuck Barsamian, Colt Inc.

The collector problems involving cost and weight were dis-
cussed during the review, as were the RID's #Colt 20 - 39,

The Yosemite project scheduling was also discussed,

\ second Design Review was conducted at the Colt facility

on .June 28, 1977, to cover design changes in the collector

14



made by Colt. Those in attendance were:

Mr. Mitch Cash, NASA
Mr. Erwin Simon, NASA
" Mr. Dwight Wendell, National Park Service
Mr. Bill Hunter, Colt Iné.“
Mr. Paul Wheéler, Colt Inc.

Mr. Chuck Barsamian, Colt Inc.

The RID's #Colt 41 - 51, concerning the collector redesign,
were discussed and appropriate suggestions made. Colt has
indicated the action taken in cach case and will resubmit

these RID's on July 13, 1977, for approval.

Also discussed, during this review, was the Yosemite
Operational Test Site installation schedule. This schedul-
ing was of major concern as current bidding and construction
time might prohibit the targeted collector installation

hefore first snow fall,

There are currently no change proposals in progress.

3.0 Schedules

Figure 2 indicates the current program schedule. Colt is
proceeding on this schedule without slippage. I[lowever,
this schedule had been previously adjusted to reflect

slippages caused by excessive manufacturers' lead times

ORIGINAL PAGE 1S
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and also severe damage incurred during shipment of compo-

nent parts to Colt.

4.0 Technical Status

The overall technical status is progressing without diffi-
culty. Verification Test hardwarc buildup has proceeded
according to internal scheduling and is complete. The data
acquisition eauipment and instrumentation with related
temperature and flow sensors has been installed and pro-
grammed for information retrieval. Initial program testing

and Jdebugging has been conducted.

The Colt coilector is in the final stage of the redesign
necessitated by excessive weigiht and cost of the original
steel panel and housing. The new collector will be tested,
and all results will be compared to existing efficiencies
wihich will be determined by Verification Testing of the

present Colt collector.

The Amtrac High Speed Test lacility in Pueblo, Colorado,
has tentatively been selected as the second Operational

Test Site.

The following data has been submitted during this reporting

period:

A1l Schematic and Enginecring drawings

The Verification Status Summary

ORIGINAL PAGE IS
OF POOR QUALITY
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The amended Verification Status Summary

The Installation, Operation §
Maintenance Manual outline

The System Installation drawings

The Spare Parts list.

This Third Quarterly Review was held at the Colt Facility
in Rancho Mirage on August 5, 1977. Those in attendance
were:

Mr. !litch Cash, NASA

Mr. John lassey, NASA

Mr. Paul Whecler, Colt Inc.

Mr. Charles Barsamian, Colt Inc.

sMr. Cash raised several areas of concern with the installa-
tion scheduled for the Yosemite Operational Test Site.
These were discussed and solutions were suggested and will
be acted upon by Colt Inc. Plans were made for a Design

Review to be conducted at Yosemite on August 10.

Also Jdiscussed during this review were the preliminary
drawings for the Pueblo Installation. An Angust 30 design
review was scheduled. October 3 has been set as the ten-

tative date for the First Article Review.

Performance ~»nd Safety Certification was discussed. Colt
Inc. will gather information and make preliminary arrange-
ments to certify bLoth the pertormance and safety of the

Verification Test !lardware Installation at Rancho Mirage.
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1.0 Summary

This 1s the Fourth Quarterly Progress weport under NASA
Contract NAS 8-32242 to Colt Inc. for the development of

a solar hot water heating and space heating system. This
report covers the period from July 1, 1977 to September 30,
1977, a period of three months. This report provides a
status of current scheduling and provides an

inclusive summary of the current technical status.

2.0 Contract

A Design Review was conducted at the Yosemite Operational

Test Site on August 10, 1977. Those in attendance were:
Mr. Les Arnberger, Yosemite National Park
Mr. Zoltan Muttnyansky, West. Reg. Off., Nat'l Parks Secrvice
Mr. Mark Cardosa, Creegan § D'Angelo, San Jose, CA
Mr. Dwight Wendell, National Parks Service, Denver, CO
Mr. Bob Gunner, NASA, Marshall Space Flight Center, AL
Mr. Mitch Cash, NASA, Marshall Space Flight Center, AL
Mr. Bill Rothchild, National Parks Service, lenver, CO
Mr. Tom Hayes, Spa Plumbing

Mr. Paul Wheeler, Colt Inc.

Building moditications and the location of the Thermal Storage
Building were discussed and inalized.

A Design Review was conducted at the Pueblo Uperational Test

Sitc on August 31, 1977,
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The Thermal Storage vessel location was ‘liscussed and
finalized. Decisions regarding specific component suppliers
were discussed and finalized. The installation contractor
was chosen and is:
MacIndoe Plumbing § Heating, Inc.
110 West 2nd Street
Pueblo, CO
A Design Review was conducted at the Colt Facility on
September 15, 1977. Those in attendance were:
Mr, Mitch Cash, NASA, Marshall Space Flight Center
Mr. Bill ilunter, Colt Inc., Rancho Mirage
Mr. Charles R. Barsamian, Colt Inc., Rancho Mirage

General design modifications were discussed and implemented.

3.0 Schedules

Figure 2 indicates the current program schedule. Colt Inc. is

proceeding on this schedule without slippage. Illowever this

schedule has been previously adjusted to reflect the (ollowing:
a) Slippage caused by the Colt collector redesign

"h) Slippage in the National Park Service schedule for
building modifications

¢) Slippage in the Department of Transportation schedule

for building modifications.

4.0 Technical Status j
he overall technical status is progressing without difficulty.

Veritication Test hardware buildup has been completed.

The data acquistion program has been tested and "debugged." |

Full data collecting and graphing capability has been achieved.
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~ The Amtrac Speed Test Facility in Pueblo, Colorado was
finalized as the second Operational Test Site. The system
component hardware was procured and fabricated, im preparation

for the First Article Review and shipment to Pueblo.

Final preliminary drawings of the Yosemite Operational Test
Site were sent to all parties concerned. The Yosemite'hardwarc

components were procured and fabrication has been initiated.

The following data has been submitted during this reporting

period:

Change proposal #All00342, September 106, 1977,
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