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Project Sunburst is a solar heating and cooling demonstration project being

performed for the Department of Energy by Olympic Engineering Corporation. The

project was organized by a joint effort of three small business firms based in the

State of Washington. Olympic Engineering is the lead proposer and program manager,

Development Dynamics Company of Richland (DDCR) is the building owner and Tracey-

Brunstrom and Morgan Partnership was the architect engineers. General Electric also

acted through its Space Division providing design, procurement, and technical support

of the solar system.

Project Sunburst involves two nearly identical buildings at the same site in

Richland, Washington. Building One, a control, is heated and cooled by conventional

heat pumps. Building two, the demonstration, is provided with solar space heating/

cooling and solar water heating by flat plate collectors mounted with heat pump

backup. The demonstration_ solar system is instrumented and monitored by NASA at

the Marshall Space Flight Center in Huntsville, Alabama. Energy use and solar col-

lector system efficiency will be monitored and compared between buildings for a

period of up to 5 years.

Contract EX-76-C-01-2404 between the Department of Energy and Olympic Engineer-

ing Corporation is essentially divided into 2 phases, the building construction and

solar system installation phase, and the system monitoring and evaluation phase. This

final report on Project Sunburst defines the work accomplished by Olympic Engineering

in completing the first phase of this constract. The National Aeronautic and Space

Administration (NASA) provides technical management of the project for the Department

of Energy.

The contents of the report are summarized as follows:

Section 2.0 Summary presents a summarized technical, historical, cost, and
and public relations discussion of Project Sunburst.

Section 3.0 Technical Description describes the various components of the

building space and domestic hot water heating and control systems for the demonstra-
tion solar building.

Section 4.0 Operation and Maintenance discusses the normal operation, routine

1



maintenance, minor repair maintenance, and major repair maintenance pro-

visions for the solar demonstration system.

Section 5.0 Acceptance Tests- Description and Results outlines

the acceptance test plan and summarizes the results. The actual accept-

ance tests are incorporated as Appendix B.

Section 6.0 Operational Performance and Problems provides a

summary of the system's operating and maintenance history during the

preliminary period of operation while the system was being insulated

and otherwise completed.

The Specifications for Mechanical Work contain detailed information

on components and installation techniques used, and have been included as

Appendix A; start-up procedures and functional acceptance tests comprise

Appendix B; Project Sunburst drawings have been included as Appendix C;

and selected exhibits from the Project Sunburst public relations program

have been included as Appendix D.

2



2.0	 SUMMARY

2.1	 TECHNICAL SUMMARY

Project Sunburst, a 14,400 square foot office building located in Richland,

Washington demonstrates solar space heating and cooling and solar domestic hot

water heating in the Pacific Northwest desert.

The demonstration system is designed to provide 71 percent of the space heating,
-	

97 percent of the space cooling, and most of the domestic water heating required for

year around operation of the building. An array of 6,000 square feet of roof-	 a

mounted ethylene-glycol/water cooled General Electric flat plate collectors supply

energy through a heat exchanger to an underground insulated 9,000 gallon thermal

energy storage tank (TES). In the heating mode hot water is pumped directly from

the TES tank to 8 water-to-air coils in the forced air ductwork on demand by 8

zone thermostats. In the cooling mode a 25-ton solar hot water-driven Arkla ab-

sorption chiller cools water in a 2,000 gallon storage tank to supply cold water

to the same water-to-air coils. A double-pass heat exchanger permits heating

domestic water from the solar system hot water storage tank.

The demonstration involves two identical single-story office buildings

within a four-building office complex known as Hanford Square. The buildings are

in close proximity to one another and both are oriented with long dimensions east-

west. The buildings have the same external climatographic exposure and nearly

identical internal environmental conditions. The occupancy of the control building

is about 100 persons and of the solar building approximately 50 persons. Building

One, the control building, is heated and cooled by a conventional electrically-

powered heat pump system. Building Two, the solar building, is equipped with

solar powered space heating and cooling and hot water heating systems, which are

backed up by conventional electrically-powered heat pumps and electric hot water

tank. The solar building has a central controller so that heat pumps operate only
if solar input is inadequate to handle the heating or cooling loads. Meter readings
of electrical energy consumption in kwh are recorded monthly in each building.

Comparing the energy consuption of Project Sunburst to the identical non-solar

building on the same site shows that 46,000 kwh were saved in the first 6 months

3
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of solar operation from March to August 1978. Solar insolation measurements are

recorded as part of the government supplied data acquisition system installed on

the site, as well as the solar system performance characteristics (i.e., fluid tempera-

tures and flows and operational modes). The efficiency of solar heating will be

correlated with insolation to obtain diurnal and seasonal characteristics and reported

as part of the analysis of solar data taken by the data acqusition system and processed
	

W

by IBM at NASA's Marchall Space Flight Center for the Department of Energy.

Final acceptance testing of the solar system was completed in April 1978,

and the 50 point D.O.E. data acquisition system was installed in August and op-

erational in September 1978.

2.2	 HISTORICAL SUMMARY

Olympic Engineering, in response to ERDA's Solar Energy Proposal PON DSE-

75-2, submitted a proposal on November 24, 1975 to provide solar hot water heating,

space heating and space cooling for the Hanford Square project at Richland, Washington.

The solar project designated Project Sunburst was awarded by ERDA on April

7, 1976 with construction commencing on May 1976. The cornerstone for the building

was set on June 4, 1976.

The solar contract for Project Sunburst was signed on June 30, 1976 for a

total contract price of $667,000.

The construction of the solar building and the solar system was impacted by

a regional plumbers strike from June 2, 1976 thru January 27, 1977. The original

'schedule called for construction to be completed the last week in November.1976

!with start-up complete the first week of December 1976 (as shown on Figure 1). The

actual schedule of construction for the solar system piping, which started the last

week in January 1977, is shown in Figure 2

The solar non-plumbing work such as the solar equipment basement, solar

!storage tank installations and cooling ponds were continued during the strike period.

Due to the extra work to perform this work-around effort and the escalation of cost

due to the strike and the extraordinary length of the strike period, the program

experienced a cost over-run which was evident in mid-June 1977. When the cost

over-run occurred, Olympic Engineering was advised to stop work by the_D.O.E.

4
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until the cost over-run problem could be resolved. Renegotiation of the contract

was achieved on November 14, 1977 for the new total price of $747,226.

Work on the plumbing and electrical system was resumed immediately. The

heating portion of the system was complete on December 22, 1977. Due to a persistent
cloud cover the first solar heating operation and check-out did not take place until

February 10, 1978.

The Chilled Water System was completed on March 1, 1978. However, due to
another persistent cloud cover, the start-up of the Absorption Chiller and check-

out of the Cooling System was not completed until April 26, 1978.

The Data Acquisition System contract was awarded on June 6, 1978 for the sum

of $13,500. Work started immediately with installation of the temperature trans-

ducers and flowmeters.

Electrical connection of the instrumentation to the Data Acquisition signal

conditioner and transmitter was started July 5, 1978 and completed July 26, 1978.

Final installation of the Site Data Acquisition Subsystem, with checkout and start-
up, was completed on August 11, 1978.

2.3	 COST SUMMARY

A breakdown of the original cost estimate of $667,000 and the actual cost of
$760,722 at the time of project completion is presented in the following table

Original Actual
Cost Cost

Estimate Estimate

Construction Cost $173,051 $262,179

Preliminary Design, Travel, Public Relations, 	 39,124 41,642
Procurement Cost & Displays 	 $191,761 $151,050

Design Cost $163,251 $174,446

Management Cost $ 99,813 $131,405

TOTAL COST	 $667,000 $760,722 

Figures 3 through 7 show the estimated and actual cost schedule curves for

total cost, procurement cost, design cost, and management cost.	 Actual cost includes

all monies billed and paid. Construction cost includes mechanical and electrical.

Design cost includes solar panel arrangement analysis, panel array calculations,

7
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building panel mounting, panel piping and manifolding, piping systems design, and

other related solar design. Management cost for Project Sunburst includes program

and construction management.

Figure 8 shows the cost schedule for preliminary design cost, travel, public

relations and displays for the solar system. At the time of system completion these

costs totaled $41,642.

In accordance with contractural requirements, the following is the status
4

on subcontract procurement on ERDA Contract EX-76-C-01-2404.

Subcontracts for subject contract were awarded as follows:

1. Small Business Enterprises 	 $288,672

2. Minority Business Enterprises	 0

3. Labor Surplus Area Awards 	 N/A

4. Other than 1. or 2.	 $218,202

2.4	 PUBLIC RELATIONS SUMMARY

The Olympic Engineering Corporation has provided a program of fostoring

public awareness of Project Sunburst, and of exhibiting the system and its opera-

tion to individuals and groups responding to this publicity.

The public has been kept aware of Project Sunburst by public speaking engage-

ments and Olympic's solicitation of press coverage of various milestones in the

project from its inception to the present. This coverage has appeared on radio,

television and in newspaper articles, and included (1) Award of the project grant

on April 1976, (2) Cornerstone laying ceremony in June 1976, (3) Occupancy of the

solar building in February 1977, (4) Final construction phase of the system in

April 1977, (5) First two days of successful operation in February 1978, (6) Project

Sunburst dedication ceremonies in April 1978, and (7) Report of energy saved by the

system in October 1978. Press releases of these events were published in the Tri-

city Herald, a regional daily paper with a circulation of 39,600. Each of these

articles dealt exclusively with Project Sunburst and all but one included pictures.

The first event, award of the project grant, also appeared in The Christian Science

Monitor, The Wall -Street Journal, three Seattle daily papers and a Spokane daily

paper.;

A description of Project Sunburst was included in the May 1978 issue of

Solar Engineering Magazine. Two other' nation magazines included references to the

13
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project (articles were submitted to other magazines as well).

Public speaking engagements included at least 55 public speeches in addition

to tour-talks to visiting groups. The speaking engagements range from large con-

ference groups (such as the 800 architects and engineers in attendence at a 1977

seminar in Seattle) to administrative staff meetings of utility officials, DOE per-

sonnel and interested private industries. A paper was presented at the D.O.E.

Solar Workshop in New Orleans in 1977 and another paper was published in the proceed-

ings of the 1978 solar conference in San Diego.

Visitors and tour groups included a wide spectrum of interests, including

students of all levels, farmers, businessmen, senior citizens groups, teachers,

government officials (including Washington's governor) and scientists and other

professional people. The 575 entries in the guest registration book represent only

a small fraction of those who have toured Project Sunburst.

Special provisions have been made for showing visitors the operation of the

solar system. A lobby display shows the supply and return lines of the roof-mounted

collectors, the supply and return lines of the solar-heated water being delivered

to the building, the supply and return lines of the Arkla-chilled water being de-

livered to the building, and the solar-heated domestic water being delivered to

the building domestic hot water system. These seven lines are all fitted with

thermometers and displayed behind a glass case so the temperatures can be readily

noted.

The lobby display also has a large schematic drawing showing how the system
operates. Visitors are given an explanation of the systems operation by the host

(the project manager or other qualified representative) in reference to the schematic
representation and temperature display. They are then taken to the roof, where a

large visitor's platform has been constructed, and then to the equipment basement.
Visitors are also given hand -outs explaining the system's operation and its role
in the D.O.E. demonstration program.

i
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3.0	 TECHNICAL DESCRIPTION

The Solar Demonstration Building HVAC installation is an integrated arrangement

of solar and conventional subsystems, each with its own fully automatic control_

system. This permits independent or simultaneous systems operation. The control

logic design utilizes solar inputs as the prime energy source with the conventional

system used in a back-up role.

The conventional ducted forced-air system consists of eight roof-mounted

heat pumps to provide space heating and cooling. The solar system uses roof-

mounted flat plate solar collectors to heat an ethylene glycol and water fluid,

which passes through a liquid/liquid heat exchanger and transfers its _thermal energy

to heat water, which is stored in the Thermal Energy Storage (TES) tank. This

.stored energy is then used directly for heating or converted through an absorption

chiller to provide space cooling. HVAC solar energy is transferred through a coil

mounted in each heat pump air handler which is supplied with either hot or cold

solar conditioned water. Provision has been made for domestic hot water heating

from the TES tank through a double-pass heat exchanger.

	

3.1	 SOLAR SYSTEM DESCRIPTION

The Solar System is shown in Figure 9. The system consists of the following

major elements:

'A pressurized closed-loop roof-mounted flat plate collector array

containing 33% ethylene glycol for freeze and corrosion protection.

It connects to a shell-and-tube heat exchanger to isolate the ethylene

glycol solution loop from the water in the storage and utilization circuits.

'Pumps, heat exchangers, control valves, expansion tanks, and other fluid-

handling equipment located in a mechanical room beneath the south

entrance lobby.

'Hot water and chilled water storage tanks buried beneath the south

entrance walkway.

'Interconnecting piping.

L 16
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'An automatic solar control system which provides for using energy

directly from the main heat exchanger and storing the excess. The

controls are interfaced with the conventional heat pump installation

and are designed to utilize solar inputs as the prime energy source.

3.1.1 Solar Collector Loop

The Solar collector Loop consists of 252 General Electric FP-2 double-

glazed flat plate collectors arranged in 13 rows on each half of the building,

interrupted by the centrally located heat pump array, visitors stairway and

viewing area.

The reverse return manifold system design provides an east and a west

bank of collectors, with rows varying in length from 8 to 12 collectors. Each

of the 26 rows contains a circuit setter valve to facilitate the rapid measurement

and balancing of row flow rates so that each collector receives 1/2 gallon per

minute.

The collectors have an integral distribution manifold at the lower edge of

the absorber plate with an inlet nipple at one end and an outlet nipple at the

other. There is an integral collection manifold at the upper edge with an inlet

nipple at one end and outlet nipple at the other. Both manifolds are part of the

absorber and serve to collect energy. The manifolds are hydraulically connected

within the collector plate by two serpentine energy collecting passages. With

the upper corner at the inlet end and the lower corner at the outlet end of each

row plugged, and with the rows then connected to the appropriate pipes in a parallel

flow distribution system, all elements.., including the absorber serpentines, are

hydraulically connected in parallel. Up to 12 collectors can be interconnected at

their corners with high temperature E.P.D.M. hoses to provide a self-headered

arrangement with 1/'2 GPM flow distribution to each collector. The maximum 12-row

length is determined by the fact that the center collectors will have a reduction

of flow of approximately 20%, a corresponding 20% temperature increase in the

absorber and an associated average decrease in collector efficiency of approximately

1%. This is acceptable. With manifold pressure drops limited to 15% of the

*Ethylene Dyene Propylene Monomer
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collector pressure drop, this arrangement results in an acceptably low collector

array pressure drop commensurate with maintaining uniform flow distribution.

The EPDM rubber hoses used for collector interconnections serve several

purposes. They provide coolant flow to and from the collector plates. They

provide an essentially stress-free accommodation for absorber thermal expansions

and/or misalignment. Since the collectors have electrically isolated absorber

plates to prevent direct galvanic couplings within their own housings, the elec-

trical insulation properties of the hoses are utilized to provide a convenient

dielectric-type connection to systems external to the housing.

Although normal operating fluid velocities will keep the collectors and

interconnecting tubing clear of entrained air, accelerated flows are set up using

circuit setters to flow entrained air out of each row at the time of initial fil-

ling. Vent valves have been provided at the inlet end of most rows to facilitate

initial fill and draining.

The collector loop would provide a I6
0
F temperature rise under the conditions

listed below, where the collectors are operating at 50% efficiency:

Assumptions:

Number of Collectors and type 	 =	 252 flat plate FP-2

Effective Area Per Panel 	 23.1 square feet

Absorption/Emissivity 	 _	 .94/.34 selective coating

Maximum Collector Temperature 	 250°F

Maximum Ambient Temperature	 =	 110°f

Collector Flow Rate	 0.5 gpm/collector

Collector Loop Fluid	 =	 35% Prestone II/Water (by volume)

Collector Efficiency	 50%

Specific Gravity (33% Ethylene
Glycol)	 =	 0.98 @ 250°F

Specific Neat (33% Ethylene
Glycol)	 0.94 Btu/#°F @ 250°F

Maximum Solar Insolation 	 _	 320 Btu /ft2 hr

252 X 23.1 ft 2 )(320 Btu/ft2 hr)
where At	 _ (.50) ?R?)(n R X R_34 X Fn X n_ qR#/hr)^94 Rfu/#^'F)Wr.
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The collector loop includes a shell-and-tube heat exchanger which utilizes

pumped cooling pond water for system over-temperature control. Temperature ex-

tremes can occur when the solar insoiation-to-building load ratios are high for

extended periods or in the event of a power failure *or system malfunction. Shell-

and-tube heat exchangers of the small tube type were selected because of their

availability, economy, efficiency, and low thermal mass. They are located in the

mechanical room for easeease of maintenance and for common access to connections for

remotely located tanks.

3.1.2 Energy Storage and Utilization Loop

The Solar Energy Storage and Utilization Loop, as shown in Figure 9, in-

cludes the thermal energy storage tanks and modulating bypass valve, solar domestic

hot water heater circuit, an economizer (not hooked up) to preheat the solar domestic

hot water, the main heat exchanger with bypass valve, and the primary pump loop

that supplies hot water for heating and cooling. Solar cooling is accomplished

with an Arkla absorption water chiller coupled to a chilled water storage tank.

This storage tank acts as a thermal capacitor and thereby reduces cycling of the

chiller during low load periods.

The solar/conventional HVAC system interface occurs in each of the eight zone

heat pump ai°r handler assemblies. A combination solar heating/cooling auxiliary

water coil, located in each heat pump air handler, is connected and valved to both
i

the hot and chilled water manifolds. This selectively permits either heating or

cooling in each of the eight zones.

3.2	 CONTROL SYSTEM

3.2.1 General Description

The HVAC system for the Hanford Square office building consists of a con-

ventional eight-unit heat pump installation interfaced with a, separately controlled

solar heating and cooling subsystem with water coils in the heat pump air ducts.

The solar system interface includes an Arkla'water chiller. Operation and inter-

facing are defined in the following paragraphs. The system has been designed

for fully automatic 'operation 'and will utilize solar inputs as the prime energy

source for space conditioning with the heat pump array for backup.

*A drain-down of the collectors would be necessary for anything more than a

brief ;dower failure.
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3.2.2 Control Box

The control box, designed by General Electric, is made from a standard

NEMA-12 enclosure and houses all of the solar system control logic components.

The internal components, which consist primarily of relays, differential thermo-

stats, timers, and interconnecting wiring, are off-the-shelf items.

3.2.3	 Sequence of Operations

- In the Solar Collector Loop, 	 the collector loop pump P1 is energized when-

ever the absorber plate-mounted thermal switches TS1 or TS2 close, at 180 0F for

cooling or 1200 F for heating loads respectively. 	 The set points are changed	 ;;-

automatically through system demand switches - SDI for cooling and SD2 for heating.

The basic components of the system are shown in Figure 9.

In the Energy Storage and Utilization Loop, the hydraulic circuit has been 	
l

designed to function under either of two basic operating modes.	 The first mode

uses energy directly from the main heat exchanger and stores any excess. 	 In the	 t,
-	 1 second mode, stored energy from the TES tank is used.	 In order to facilitate the

description of the system component interactions we will assume a certain system

relationship as a starting point and follow the system functions as they would

normally develop.

When there is no heating or cooling system demand and solar inputs are not

available, the following component status exists:

k; 'V1	 is	 closed

" 'V2 is positioned for "A" flow

'V3 is modulated by CH to use stored heat to maintain the primary
loop hot water supply temperature at 1400 

-	 'V4 flow bypasses the Arkla generator

'P1,	 P2 and P3 are off

When heating demand occurs (through switch SD2, not shown) component status

M1 changes to the following:

'P3, the heating system hot water circulating pump, starts

'V5 will modulate to temper the primary hot water supply with return

water to satisfy controller C5B which is reset by outside air sensor C5A
d_

r
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When a cooling demand occurs (through Switch SD1, not shown) the following

sequence is generated:

'Chilled water pump P4 will activate

'Controller C3A will modulate V3 to satisfy anew 210°F set point from

the TES tank

Before the Arkla can become functional, the following condition must be

satisfied:

'The Hot Water System (HWS) minimum startup temperature at the TES tank

at thermal	 switch TS10 > 180°F or the primary supply loop at thermal

switch TS7 > 180°F

If either condition is satisfied, then a demand through either chilled water

storage tank thermal	 switch TS4 or TS5 will:

'Activate the Arkla control system

'Activate the Primary HWS pump, P2

The Arkla absorption chiller has a self-contained, independent control system

that requires only manual, seasonal	 turn-on and established flow in the chilled

water circuit.	 It controls the modulating valve V4 to match generator temperatures

to chilled water load demand and will	 signal the condenser water pump, P5, to

function when required.

Cooling demand also exists simultaneously with, but independent of, SD1

when the chilled water storage tank temperature at thermal switch TS4 > 50 °F.	 The

Arkla will continue to operate after space requirements are met until the chilled

water storage tank temperature at thermal switch TS4 is at least 44°F.

An extraordinary demand for Arkla operation exists whenever the solar system

over-temperature control condition is approached in the TES tank,	 (greater than

220°F as sensed by thermal 	 switch TS9).	 When this occurs, a new chilled water tank

low temperature cut-off limit of 38°F is established for the control circuit using

thermal	 switch TS5.	 This permits conservation of potentially wasted energy.

A thermal switch and timer circuit will shut down the Arkla if the HWS

temperature at thermal switch	 TS8 drops below the 170°F set point during a continuous

five minute period.	 The cycle will not start again until 	 the minimum 180° startup
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temperature at thermal switch TS7 or TS10 is obtained. The time delay prevents 	
A

cycling due to system temperature transients or occasional passing clouds.

A controller, C7, modulates V8 to mix cooling pond and hot condenser water

to limit condenser inlet temperatures above a minimum of 75°F to prevent_ freezing

inside the chiller.

Through the following control system logic, all of the preceding functions

can occur during periods when solar energy is being supplied directly from the

main heat exchanger. In order to have available solar energy, the collector loop

pump P1 will have been started by thermal switch TS1 or TS2. Pump P2 operates simul-

taneously with P1. As the collector loop temperature rises, a comparator circuit

C1A/C1B determines the position of V2 as follows: When CIA > C1B + 20°F valve V2

shifts to the full "B" position to use solar heat directly from the main heat

exchanger. This operation continues until the temperature ratios decrease to

C1A > C1B + 3°F. At this point, valve V2 shifts to the "A" flow position and again

bypasses the main heat exchanger. In addition to its functional control of V2,

the C1A/C1B comparator simultaneously drives and locks V3 into the full "A" flow

position while criss-crossing the connections from the C3A/C3B controllers, thus

preparing valve V3 for "reverse" modulation.

During this operating mode all collected solar energy is used to maintain

or boost the primary storage loop temperature. A second comparator circuit,

C2A/C2B, unlocks valve V3 to permit the aforementioned "reverse" modulation when

the loop temperature exceeds the TES tank temperature by 12°F. Storage of excess

energy occurs during the "reverse" modulation and continues until the differential

decreases to 3°F. At this point V3 returns to full "A" flow.

For limiting overall system temperatures, a thermal switch in the TES tank,

TS3, will energize the cooling pond water pump P7 whenever system temperatures

exceed 230°F. Heat exchanger HX-1 in the collector loop has been sized to handle

maximum insolation loads and therefore no energy will be added to the storage

loop. P7 will continue to operate until the TES tank temperature decreases 1.5°F.

In review, the system will accomplish the following functions automatically:

Energize collector loop when `absorber temperature rises to 120° or 1800

for heating or cooling operation, respectively.
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'Maintain the primary utilization loop at 140°F or 210°F for heating or

cooling operation, respectively.

'Supply primary loop energy from the TES tank through V3 modulation.	
4

'Supply primary loop energy from the main heat exchanger and store excess

heat through V3 reverse modulation when the temperature differentials are

appropriate.

'Limit TES tank temperature to 230°F.

In the Solar Domestic Hot Water (SDHW) System a comparator circuit, C6A/C6B, 	 -

permits P6 to run whenever the TES tank temperature exceeds the SDHW tank tempera- 	 =

ture by 12°F. The pump can run until the differential falls to 3°F or until the

thermal switch TS6 limits the tank temperature to 160°F.
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4.0	 OPERATION AND MAINTENANCE

	

4.1	 INITIAL OPERATION

Initial operation of the Project Sunburst solar system requires making

certain preliminary checks to verify the system contains no major functional

anomolies, performing leak tests, flushing out the lines, filling the fluids

and purging entrapped air, balancing collector flow rates, and making certain con-

trol system initial adjustments. These start-up operations are summarized in

Section 4.1 and given in detail in Appendix B of this report.

	

4.2	 ONGOING OPERATION

Subsequent operation of the system is totally automated, so once the system

has been checked out, filled, and started up , then only occasional routine main-

tenance is necessary; changing/purging filters, lubricating pumps and motors, and

maintaining the ponds.

The solar system is designed to automatically control normal winter and

summer operation and over-temperature and over-pressure conditions. The ponds and

the heat pumps, however, require special attention at the advent of the freezing

season. The ponds are drained to prevent damage from freezing. The heat pumps

have motor-operated economizer vent louvers for cooling which permits outside air

to enter the system during periods of cooling whenever the outside air temperature is

below 650F and above 35 0F. These economizers must be mechanically and electrically

disconnected and locked/closed during the freezing period of November 1 thru March 15,

since a failure mode can permit the outside air to enter the heat pump and freeze

the solar coils if the outside temperature is below freezing,

	

4.3	 ROUTINE MAINTENANCE

4.3.1 Heat Pumps

The eight heat pumps require replacement of their fil-ters every four months.

These filters areaccessible through the side panels of the air handlers. In

addition, the heat pumps must be winterized as noted in 4.2 above._



4.3.2	 Arkla Condenser Water System

The Arkla condenser water filters require cleaning every 60 to 90 days Y

during normal Arkla operation.	 During periods where high winds cause dirt and

debris to enter the ponds a more frequent cleaning period is required.	 There

are 3 Cuno commercial-duty water filters in the pond system.	 Each filter

unit requires 12 cartridges of 50 micron filtration.

4.3.3	 Cooling Pond Circulation Pump and Filters

There are two swimming pool type sand filters in the pond system to

maintain a circulation and filtration to the pond water during periods when

the Arkla system is not in operation. 	 These sand filters require periodic

inspection and cleaning by back-washing.

4.3.4	 Cooling Ponds

The cooling ponds require regular cleaning to prevent debris from

building up in the ponds, causing an overload on the normal algacide concen-

tration and inundating the water filter system. 	 Inspection and cleaning of

filter system inlet screens is required on a regular basis.	 Algae growth is

controlled by adding 32 ounces of agaetrine every 2 weeks for each pond (the

cooling ponds have required an inordinate amount of maintenance in this locale

because of blowing sand and debris, especially tumbleweeds).

4.3.5	 Solar Pumps

The electric motors and pumps used to operate the solar system (P1, P2,

P3, P4, P5, P6, and P7) require lubrication once every year. 	 A 20 weight motor

oil	 is used to fill	 the reservoir of the motor and pump.	 This will	 normally

be performed in the spring of the year.

4.4	 MINOR REPAIR MAINTENANCE

4.4.1	 Shut-Off Valves

In order to facilitate minor repair/replacement of components the system

contains 57 manually operated valves that can be closed to isolate the part of

the system that needs repair/replacement so a system drain-down is not required.
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Valves are installed . at the inlets and outlets of the six pumps, three

heat exchangers, three filters, three air separators and the Arkla chiller.

These would all be left open except when isolating the component for service or

replacement.

Some of these valves also permit closing off non-operating parts of the

system. During freezing weather, when the ponds are drained, the valves to heat

exchanger 1 and pump 7 (which allow dumping excess solar heat via the ponds) could

be closed, and valves on the supply and return lines to'the two ponds would also

be closed in winter.

The two city water line valves for filling the ponds and the chilled water

pressurization valve would be closed except during filling, and the inlet and out-

let valves for the pond filter pumps would be closed except during pond cleaning.

The system also provides an east pond inlet bypass/cut-off valve and outlet by-

pass valve, which are normally closed, and a bypass valve for heat exchangers 1

and 2. There is a cut-off valve to the roof, which is normally open, and a col-

lector loop pressurization valve, which is closed except during emergencies. Two

solar panel vent valves are provided to vent the collectors during extended shutdown.

These valve positions are given in tabular form in Appendix B. The functions

of the system's remotely controlled valves are discussed in Section 3.

4.4.2 Component Servicing Or Replacement

Procedures for adjusting, repairing or replacing each system component are

detailed in the service catalog of the Project Sunburst system, 'which is comprised

of the customer-supplied instruction sheets for each of the equipment items. This

216-page document is on file with the project manager and a duplicate copy is always

kept on-site in the solar system mechanical room.

4.5	 MAJOR REPAIR MAINTENANCE

Whenever the system needs to be shut down and drained for major repairs it

is necessary to follow the fluid-filling and-start -up sequences discussed in

Section 4.1 to make the system operational again. During emergency shut-downs, to
insure a minimum in loss of the solar panel heat transfer fluid, provisions are

made for draining the solar panel fluid into drums which provides sufficient
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capacity to accept all the glycol/water fluid contained on the panels and roof

piping. The fluid can then be returned to the system when the repairs are com-

pleted.

The solar panel fluid system is designed to permit the solar fluid to dis-

charge automatically from the pressure relief valve when an over-temperature/

over-pressure condition occurs.
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5.0	 ACCEPTANCE TEST-DESCRIPTION AND RESULTS

All of the components of the Project Sunburst solar system were purchased

as off-the-shelf items, and are used in their normal mode and range of operation.

It was therfore agreed upon by Olympic Engineering and the Department of Energy

that a set of start-up procedures would be prepared that would encompass all of

the operating modes, and these procedures would then also serve as functional

acceptance tests for the system components. The heating portion of the system

was completed December 22, 1977 and acceptance tested February 10, 1978. The cooling

system was completed March 1, 1978 and acceptance tested April 26, 1978. These 	 'r

acceptance tests were performed by Olympic Engineering Corporation and are included 	 -

in Appendix B. The Data Acquisition System was completed July 26, 1978 and accep-

tance tested by NASA personnel on August 11, 1978. The documentation of results

for this system are not included in this document.

5.1	 LEAK TESTING

A check for gross leaks is made by pressurizing the system with clean shop

air to 30 psi, then isolating and checking for pressure decay over a one-hour

period. Once this has been achieved, leak testing with water commences.

5.1.1 Leak Checking of Water Loops

For water leak testing, each fluid loop to be tested is isolated and pre-

pared for testing by capping or isolating any relief valves or vented tanks in the 	 -

loop. Water is filled from a low point and air is vented from each high point until

the loop appears to be air-free. The system is pressurized to at least 120% of

the maximum pump discharge gage pressure and then surveyed for leaks

Where leaks occur, the water leak testing is repeated after repairing the

leak until no pressure decay is observed over a two hour period. Other loops are

then added to this loop and the process repeated until all of the systems except

the solar collector loop has been leak tested.

5.1.2 Leak Check of Expansion Tanks

Expansion tanks are filled at least half full and pressurized or vented as

required to obtain the maximum operational static pump suction pressure.
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5.1.3 Leak Check of Collector Loop

Fluid leak testing of the collector loop is done immediately prior to the

final fill, so the collectors will not stand overnight without fluid after water

flushing. The collector loop is filled until the air is purged from the high-point

vents and then the collector loop pump is turned on, adjusted, and operated for

at least 30 minutes to scavange any remaining air from the collectors (the col-

lector loop can be filled only when the collectors are cool).

Should leaks occur, the process is repeated until the system can be pres-

surized to 120% of operational levels, isolated, and shut down for at least two

hours with no observable pressure decay. This must be done when the collector

temperature will not increase (e.g. sunset).

	

5.2	 CHECK FOR FOREIGN MATTER

After leak testing, the fluid is circulated for at least two hours at

high flow rates in each loop to loosen any sediment. The system is then drained

and the effluent examined for clarity. The filling, circulating and draining

operation would be repeated until the outlet water matches the inlet water.

Strainers are then cleaned prior to the final filling operations.

	

5.3	 PREPARATIONS FOR OPERATIONAL TESTING

5.3.1 Preliminary Preparations

Before the final filling of the fluids, the entire system is checked against

flow schematics to assure the components are correctly connected, that all non-

essential wetted components (filter cartridges, flow meters, etc.) are in place,

that vent valves are installed at all high points, and that all manual valves are

in the correct operation positions (balancing valve settings are approximate).

Three-phase pump motors are checked for proper direction of rotation and proper

control of all pumps and control valves from the control box is checked.

All relief valves and overflows are checked to assure they are restored to

their normal operating modes after the leak testing, and that provisions have been

made for accommodating any overflow.
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5.3.2 Final Fillin

The ethylene glycol and water mixture is filled immediately after the leak

testing and when the collectors are cool, as noted previously. Batches of 35%

ethylene glycol solution are mixed in a tank and transferred to the collector loop

by pump P8. Air purging is done as in the leak test filling, and the system is

filled until the expansion tank is about 25% full. The system is then vented or

pressurized with air until the net positive suction head required by the pump is

attained. Set points are determined for balancing/throttling valves to achieve

uniform flows through each collector, using the lowest settings consistent with

design parameters and pump requirements. Valves and pumps are operated to deliver

all collected energy to the TES tank.

To fill the hot water thermal energy storage loop, domestic water is con-

nected to the system at a hose bib at heat exchanger 2. The TES tank is vented for

filling by removing a temperature probe, and the heat pumps are vented for filling

by depressing the shrader valves. Hose bibs on other lines in the loop can be

opened to facilitate venting for filling.

5.3.3 Preliminary Control Settings

The control system requires preliminary adjusting of the reset ratio, initial

temperature and throttling range on the valve #5 controller, and setting the temper-

ature set points and proportioning ranges on the valve #3 high and low point

controllers and the valve #6 controller. Settings are as per manufacturer's in-

structions. The valve #5 controller is reset to automatic, the system is energized,

and subsequent operation is automatic.

5.4	 COMPONENT PERFORMANCE EVALUATION

5.4.1 Collector Loop Operation Check

Initial operation of the solar system was monitored under a variety of

weather conditions. The temperatureindicators in the collector loop in the lobby

display (supply and return lines to the collectors) were checked against the design

temperature parameters under various conditions to assure that the pump control. and

monitoring components were providing a, fluid flow necessary and sufficient to main-

tain the design fluid temperatures. The initial flow-balancing adjustments, wherein

a flowmeter was used to check each of the 26 collector rows, provided another veri-

fication of the predicted pumping requirements and system pressure drops. Operational
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performance of the collector thermal switches TS1 and TS2, pump P1, Flowmeter FM1

and heat exchanger HX2 were thus checked, as well as the performance of the
collectors.

5.4.2 Hot Water Loop Operation Check

During the initial period of operations the system stored energy in the

TES tank, supplied energy to the building heat pumps and supplied energy to the

Arkla chiller within the system design temperature ranges and design conditions.

Thermometers (in the lobby display) on the supply and . return lines for solar heated

water being delivered to the heat pumps were monitored and compared with the

thermometers on the collector loop. The temperatures`af these lines indicated

that solar energy was being delivered to the building heat pumps when no energy was

being collected, indicating it had been stored and recalled from the TES tank as

designed, and also directly to the system, as evidenced when the thermal storage

was depleted but solar energy was being collected. This verified the operation of

valves V1, V2, V3, and V5, pumps P2 and P3, flowmeters FM-2 and FM-3, thermal

switches TS-3, TS-7, TS-8, TS-9, and TS-10, and comparators C2B, C3A, C3B, C5B and

C6A. During periods of intensive ambient temperatures and solar insolation the

system activated the overtemperature loop and pumped cooling-pond water via heat

exchanger #1 as designed. This activated pump P7 through heat exchanger #1.

5.4.3 Domestic Water Loop Operation Check

A thermometer located on the domestic water line between the solar domestic

hot water heater and the residential hot water tank inlet provided evidence that

heat exchanger HX3, pumps P5 and P6, valve V-6 and comparator C6B were operational.

5.4.4 Arkla Chiller Loop Operation Check

Several months later the Arkla chiller was activated and functioned within

the design parameters for the unit. Thermometers in the lobby display were mounted

on the Arkla chilled water supply and return lines for the building heat pumps.

The delivery of chilled water indicated that the Arkla absorption chiller was

operating as designed, and the pump P4, flowmeters FM-3 and FM-4 and thermal switches

TS-4 and TS-5 were operating.



a

5.4.5 Systemtem Evaluation

Monitoring of the overall system operations as described in the preceeding

subsections provided information which would have identified any major system

component that had failed, or that was not operating in the manner or range for

which it was designed. However, a more precise evaluation of performance requires

more elaborate means of data gathering and data reduction.

Instrumentation has been installed on the Project Sunburst solar system as

part of a separate D.C.E. study to evaluate the solar system performance by

monitoring and recording temperatures at 28 Locations, fluid flows at 9 locations,

power at 12 locations and solar insolation. Data is transmitted directly to a

remote data-reduction computer.

x
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6.0	 OPERATIONAL PERFORMANCE AND PROBLEMS

The solar heating system has been operational fifteen months and

the solar cooling system has been operational during one cooling season.

In this section some of the problems that have arisen during this period

are discussed.

The problems encountered have been typical of a system o'l this

size and complexity, and system performance can be expected to increase

markedly as these problems are resolved. In the October and November

performance reports cited below the solar system contributed 25% and 41%

respectively of the space heating and 19% and 23% respectively of the

domestic hot water heating despite the mechnical and control difficulties

discussed in Section 6.2.

	

6.1	 STATUS OF PROJECT

The solar building, occupied since January, 1977 was initially

operated on its backup heating and cooling system powered by electrically

driven heat pumps. The solar heating system was started up on February 10,

1978, once the major components and piping were in,place. Some of the

final completion tasks, notably the insulation of the piping, have been

performed concurrently with this initial operiod of operation and are

now complete.

The chiller provided cooling for the building during the summer

of 1978. Detailed information on solar cooling system performance was

not available during the 1978 season, however, since the 50-point data

monitoring system became operational on August 11, 1978. The first monthly

report was for the month of November. The data from this system is

monitored in Huntsville, Alabama by the IBM Corporation under a separate

DOE contract.

Reports based on the data acquisition system for November and December

have been made available to Olympic Engineering. In addition to this, some

indication of performance has been suggested by comparison of utility bills'

from the solar and control buildings, although lighting and other power

consumption sources are also included in these bills, and building occupancy

patterns have not been closely matched.
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The collector array has been subjected to wind gusts between 60

and 70 mph without sustaining any damage.

6.2	 PROBLEMS, SOLUTIONS AND OBSERVATIONS

The flat plate collectors incorporate Lexan windows to eliminate

glass breakage. Pumps are strategically located for rapid isolation,

removal and replacement. The system can be manually operated by switch 	 -y

overrides. The water systems use sweat-fitted copper pipe to prevent

leakage. No insulation problems are known at this time.

During the initial filling of the collector array the water-

ethylene glycol solution was mixed in batches in a 55-gallon drum and

pumped from the equipment basement upward into the collector array.

Start-up procedures called for completion of this operation and turning

on the circulating pumps before the collectors became hot. However,

because the rate of injection was limited by the rate at which the

batches were made up, the coolant overheated with accompanying generation

of low pressure steam which could not be released rapidly enough to

complete the filling operation. The filling was discontinued and pressure 	 ;I

was released by disconnecting appropriate hoses. A second filling was

started at 4 a.m. and was successfully completed without incident before

solar input became significant.

One source ofunexpected expense was the fabrication of fiberglass

piping for the solar collector-heat exchanger circuit. This material was

specified to electrically isolate the entire array from the building

interior and to help prevent galvanic action between aluminum collector

passages and connecting pipe runs. Fabrication of circuitry from glass

fiber epoxy piping involved more labor because of the craft's unfamiliarity

with this type of plumbing technology.
i

The principle problems encountered in Project Sunburst construction

occurred during installation because of a 30-week strike against all the

area contractors by the Pipefitters' Local Union . The strike was not in

any way solar related nor did solar work inhibit the final settlement.

I
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This long period of inactivity and work-around, however, delayed completion 	 t

and escalated costs of labor and material. Remobilization of plumbing con-

tractor crews after the strike cost an additional 6 weeks for Sunburst.

In addition, scheduler incompatabilities created by this shutdown sub-

stantially reduced installation efficiency.

Other institutional problems which were resolved have included:

1) Potential jurisdictional dispute over placement of panels, which could

have involved plumbers, sheetmetal workers and iron workers; plumbers

were on the site and did the work, and 2) Interpretation of local building

and zoning codes with respect to new solar additions. These were resolved

in favor of making the installation as designed.

The following operation and maintenance problems have occurred

during the period that the system has been in operation:

• The flate plate collectors have double glazing of Lexan. A

few of the inner panels have warped enough to touch the hot

absorber. No action is contemplated at present except to

observe and report.

• The 252 flat plate solar panels' selective surface have shown

a substantial but not consistant fading. This affects both

the appearance of the panels and the system efficiency. Loss

of efficiency of the solar panel coating will be evaluated

from the Data Acquisition System readouts.

The solar system with its glycol/water fluid has experienced

emergency shutdown due to local power outages. During these

occurrences the pressure relief valve relieved the system

over pressure which caused a loss of the glycol/water. A

recovery system has been installed consisting of four drums

capable of storing the discharge from the pressure relief

valve. The recovery system can also be used to mix glycol/

water batches for introduction to the system. This reduces

the introduction time and avoids the overheating problems

encountered during the original system charging.
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•	 The original	 installation contained heavy duty EPDM truck

radiator hoses for expansion loops in the solar coolant

feed piping on the roof.	 These hoses were found to deterio-

rate after several months exposure to the heat, glycol fluid

and solar radiation.	 These EPDM expansion loops were

replaced by conventional flexible metal 	 bellows braided wire

covered loops.

•	 Two leakages have since occurred in the solar panel connections.

The first (October 1978) was a leak in a solar panel 	 hose mani-

fold.	 The leak was not noticed until midday and vapor locking

in the panels made it necessary to vent and drain the system to

roof level until early morning hours when the system could be

refilled.	 The panel was replaced and the damaged panel soldered

for use as a spare.	 The second leak (January 1979) resulted x

from separation of a hose connection to a panel during intensely

cold weather.	 The fluid was not circulating and only a small

amount was lost.	 The ethylene glycol content was increased from

a 35% to a 50% solution.

'	 Pump P3, which circulates solar heated water to the building

heating system, suffered a mechanical failure (October 1978)

that required the repair of the pump and replacement of the

motor.	 Pump P2 shorted out due to a bearing mounting failure

causing the motor to torque against the flexible conduit (March

1979).	 This pump circulates solar heated water through the

thermal, storage tank, and when it failed an over temperature
x	 condition occurred in the collector loop, resulting in the

collector fluid automatically discharging into the holding

drums.	 Pump P5, which circulates pond water through the Arkla

chiller, had to be cleaned of debris (May 1979) as discussed

below.

•	 The flow of pond water through the Arkla chiller was insufficient

to allowthe Arkla to operate (April, May 1979). 	 The piping for
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circulating water between the ponds and the Arkla was cleaned
	

x

out and the circulating pump P5 was dismantled and debris

removed from the impeller chamber. The ponds have required a

good deal of maintenance effort to remove leaves, tumbleweeds,

litter, and small drowned animals, and the warm water tempera-

tures accelerate algae growth. The ponds have proven to be

the biggest maintenance problem.

• The motor for the automatic control valve V2 shorted out,

causing an over temperature in the collector loop (February

1979). The motor was removed and the system operated manually

until the trouble was located and repaired. Temperature sensor

C1B on the main heat exchanger loop locked in the open position

and had to be replaced (January 1979). The leads to a tempera-

ture sensor in the thermal energy storage tank failed and were

replaced because of water entering the manhole above the 9000

gallon tank (January 1979). Temperature comparators Al and A2

failed and were removed and returned to the manufacturer for

repair (February 1979).

There have been several instances of thermistor and thermal switch

failure. In November and December, thermistors in the TES tank

failed which resulted in improper modulating valve response and

a resultant loss of potential energy. In May, thermal switch

TS10 failed which resulted in ARKLA malfunctioning. In these

instances the instruments were usually in a severe hot humid

atmosphere. The original light duty TS10 switch wasreplaced

by a waterproof component.

• _In general the control system for the Sunburst Project has not

performed up to expectations. Since General Electric was not

contracted to perform the final system check-out it has been

difficult to define performance problem sources. General

Electric and Rho Sigma have been cooperative in correcting the
comparator and temperature sensor difficulties at their cost.
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As Sunburst passes through the expected initial period of childhood

illnesses, the system's performance can be expected to increase dramatically.

Even with the mechanical and control difficulties experienced in November

p and December the National Solar Data Program monthly reports show that

25% and 41% of the building space heating and 19% and 23% of the building

water heating requirements were being supplied by the sun's energy.
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	 APPENDIX A

SPECIFICATIONS FOR MECHANICAL WORK

INTRODUCTION	 4

This document has been included as part of the Project Sunburst Final Report

i
because it contains a detailed description of the system as it was actually built,

E	 including such information as:

'Designation of those phases of the installation that were handled by

Olympic, by the general contractor (George A. Grant Co.) and by the

mechanical contractor (Morrison Refrigeration and Heating, Inc.).

'Identification of items procured by Olympic and those procured

Y	 by others.

'Manufacturers and model numbers of equipment items installed.

'Types of piping used, procedures for routing, mounting, and fitting

the piping.

'Identification of types and location of insulation used. 	 x

'Operational description of instrumentation and system controls.

This section has been supplemented by a list of the manufacturer's

Installation and Operating Instructions for each equipment item (the contents of the

system service manual).

r References to the pond spray system in this section are not applicable. The

effectiveness of the ponds in operating the,Arkla chiller condenser and dissipating

reject heat was tested before the pond spray system was installed. It was determined

that the ponds served adequately without the spray system, so the spray system was

not installed.

s
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12 Oct 76
6039 4

SECTION 15A, Page 1
MECI-IANTC:AI,
GENERAL I'NFORMA'TION

PROJECT SUNBURST

15A.01 DEFINITIONS - REFERENCES

A. The term "engineer" shall mean the person, or persons,
authorized by Olympic Engineering Corporation to act in
their behalf.

B. The term "owner" shall mean the Olympic Engineering Cor-
poration

C. The term "GC" shall mean the general contractor performing 	 r
the general construction work.

D. The term "MC" shall mean the mechanical contractor, or
.subcontractor employed to perform the work in connection with
the solar system installation, or any* of his subcontractors.

E. The term "EC" shall mean the electrical contractor or`sub-
contractor employed to perform the electrical work in con-
nection with the solar installation.

F. The term "provide" shall mean to furnish, install, and
connect completely and ready for use the equipment or
materials mentioned.

G. The term "approved" shall mean approved by the engineer.

15A.02 CONTRACTS

A. The first phases of the solar system installation are
being done by the MC as a subcontractor under the GC.

B. The final phases of the solar system installation will be
done after the GC has completed his general work in con-
nection with the non-solar part of the building. If: the
GC's work is accepted, and the contract closed, then the
MC will become a prime contractor for completion of the
solar system installation.

15A.03 SCOPE OF' WORK

A. Prepurchased Items

Some itemsems are being prepurchased by the owner, i nclt.idA ng
GrE Clat solar collector plates, the Arkla water f'ircd,
waiter cooled chiller, the water storage tanks and other
similar items. Such items will be delivered to the site
by the owner. The contractor shall, except as otherwise
noted on the drawings or in these-specifications, provide
the hoisting`, including off-loading and storage if
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SEC,TJON 15A, Pngc 2
MECHAN 1CAI,
GENERAL INI'ORMATION

6039
12 Oct 76

. _ o

15A.03 SCOPE Or WORK (Continued)

A. Prepurchased Items (Continued)

necessary of owner-purchased items, and do all necessary
.field installations. The contractor shall be responsible
for shirt ups, adjustments and normal guarantee work',just
as if the purchase of the equipment were a part of the
contract.

B. Cutting and Patching

1. Necessary cutting of concrete to enlarge existing
openings and to make new openings shall be the respons-
ibility of the MC. The filling of opening voids,
waterproofing of patched areas, and the finished wall
cover plates as hereinafter specified shall also be the
responsibility of the MC. Sizes and locations of
openings must be approved by the engineer.

2. The MC shall provide cutting for all necessary pipe
openings in frame construction.

3. Cutting and patching of any roofing materials will be
by the GC.

C. Pipe and Equipment Supports

1. All pipe supports, hangers, etc. shall be the respons-
ibility of theMC, except as otherwise noted.

2. Pipe support wells have been provided in the pond
floors	 The MC shall provide vertical supports for the
pond sprinkler lines.

3. The concrete ceiling of the basement solar room has
been poured and no inserts have been provided. The
contractor shall provide all necessary supports for
piping and equipment in this area. Submit and receive
approval of loads and their locations, from engineer
prior to starting work.

D. -Sum

1. The pump drain:,,.ge sump in the solar room has been
instilled by others,

2,. The contractor shall provide the cover.

E. Excavation

The excavation for water storage tanks outside the building
will be by the GC.
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6039 srcT m 1 5A , Page 3
12 Oct 76 NIE(A IAN I (:A[,

GENERAL iNUOPMATION

15A.03 	 SCOPE O}- W011K	 ( Continued)

F. Backfill

1.	 Backfilling to a minimum of.' 1 foot thic.:lcness around
exterior of underground tanks and 1. l:'oot over Lhe top
of tanks shall be with sand by the MC. 	 Depending on
the slope of excavation, the sand backfill. will exceed
1 foot in certain cases.

'a
2.	 Backfilling to within 6 inches over exterior piping

shall be by the. MC .

3.	 Backfilling other than called for above will be by
the GC.

G. "1'anlc Foundations

Concrete foundations with bolts for tanks will be provided
by the GC.	 Raised concrete equipment bases in the solar
basement will be by the GC. x

H. Domestic Water System

1.	 '['he domestic, water supply and the distribittion system
within the building to plumbing fixt:u.res and. water
supply outlets will be by others.	 Certain tees,
nipples and valves for branch line connections to solar
systems are shown on the solar system drawings. 	 These
will be provided by the subcontractor installing the
domestic water system.

2.	 The MC shall connect to these valved outlets and shall
provide all other piping and related work for the solar
system installation.

I. Drainage Piping

1 .	 'There is a drain line. stubbed thru the north wall. of
the solar basement, which connects to the sanitary
sewer system.

2.	 The MC shall provide all solar pond circulating and
drain lines, and the sump pump discharge line, which
shat,-1	 connect to the existing dra:i.n line at 	 the north
wall of the solar basement,

J. Solar Room Exhaust

The exhaust fan in the at-tic, including ducts, dampers,
damper controls and roof hood which exhaust from the solar
room shall be provided by the MC.
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SECTION 15A, I' l age 11
MECLIANICAI,
GENERAL, INFORMATION

15A.03 SCOPE OF WORK (Continued)

K. Electrical

1. The contractor shall provide the following electrical
work:

a. All factory installed internal. wiring and controls	 +`
as a part of the Arkla absorpt,:i.on chiller , tit-)it,,'
terminating in one junction box for connection by
others.

►^. Cnstallation of electric motors supplied by the 	 0
mnni.afacturer as an integral unit with pllml>s, fans
and other equipment, with markeci motor tcrtrri n i.l s ' for
connection by others.

C. Mechanically actuated process -i.nstrumcnts nrnd con-
trols st.tch as pressure switches, flow meters, liquid
level controls, with electrical terminals for con-
rrection by others. v,.

2. Elect:rical work by the EC, or equipment furnished ley the
Government will include:

a. Line voltage wiring for all motor driven equipment,
relays, etc.

b. Connections to the Arkla absorption chiller.

C. All required electrical disconnec t s and starters.

d. All temperature and other sensors, including their
installation, wiring, etc.

i

e. All data gathering equipment and its installation.

f. Electrical service to eight heat pump indoor .fan
motors, including starters and disconnects.

L. Equipment

r	 1	 The :following equipment and related work will not he a
part of the solar work by the MC:

ra . E i ght heat pump packages, including econom:i zer
packages.

ID . Htimi.dification equipment .

C. Air supply distribution and return systems.

d. GE solar collector plates and their installation.

M. Piping

The MC shall provide all piping and related items, unless
otherwise rioted on the drawings or in the specifications,
for solar panel connections and ,circulating systems, _solar
pond piping and sprays, piping for tanks, _heat exchangers,
circulators,` pumps and solar heating and cooling coil
installations.
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6039	 SECTION 15A, Page 5
19 Oct 76	 MECHANICAL

GENERAL INFORMATION

15A.03 SCOPE OF WORK (Continued)

N. Insulation

The MC shall provide insulation for the thermal energy
storage tank, chilled water tank, interior tanks and heat
exchangers, and piping as specified in Section 15H.

O. Labels and Designations

The MC shall provide labels and designations for all
equipment and systems and equipment provided by him under
this contract, as more fully specified hereinafter,
including piping, equipment, controls, etc.

P. Controls

1. Controls in connection with the heat pump and air
distribution system are not a part of this solar
work.

2. Instrumentation for temperature and flow will be
furnished by others, but the MC shall provide tees,
saddles or flanges as required and shall install the
instruments

3. The EC will provide all electrical work.

4. The MC shall provide all other controls necessary for
the operation of the solar system equipment.

Q. Painting

Painting is not a part of this contract unless specifically
mentioned otherwise. See Section 15I.

R. Miscellaneous

1. The MC shall provide screen enclosures around pond
drains and an enclosure around 'liquid level sensors
as detailed.

2. Provide manhole extensions and covers at grade above
the thermal energy storage tank.

15A.04 PROVISIONS FOREQUIPMENT INSTALLATIONS

All 'equipment in the solar room must be lowered thru the
opening in the first 'floor where the removable stairs will be

t lled	 In the 4:"+-re= ui ment ma be removedins_a	 u	 c	 q p	 y
and other . equipment installed for further research. The
layout shown on, the drawings has been made with this in mind;
however suggestions from the MC are welcomed.
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SECTION 15A, Page 6
12 Oct 76
	

MECHANI:CAI,
GENERAL INFORMATION

15A.05 INTENT OF DRAWINGS AND SPECIFICATIONS

A. The drawings are partly diagrammatic and do not necessarily
show the physical arrangements of the piping and equipment
unless . ' specifically dimensioned. Riser and other diagrams
are schematic only and shall not be used for obtaining
quantities or lineal runs of piping.

B. Certain equipment and materials are specified by one
brand name only to establish capacities and character-
istics. The MC may propose substitute equipment as an
alternate to that specified. For further description see
-the section on SUBMITTALS.

15A.06 EQUIPMENT & MATERIALS

All equipment and materials provided shall be new, free from
defects, and shall conform to the quality specified, unless
specifically mentioned otherwise.

15A.07 SUPERINTENDENCE & SUPERVISION

The MC shall maintain adequate supervision of the work and
shall have a responsible person in charge at the site during
any time that work under this contract is in progress, or when
necessary for coordination with other work.

15A,08 CODES

Work shall conform to all applicable codes and ordinances even
though not specifically mentioned for each item. This includes
the Uniform Solar Energy Code, 1976 Edition.

15A.09 PERMITS

Check with owner to see if permits have been received and fees
paid. If not take out and pay for all permits required, and
pay all. fees, inspection charges and other similar costs in
connection with work under this contract.

j	 15A.10 PROTECTION OF EQUIPMENT & MATERIALS

A. The MC shall be responsible for any and all equipment and
materials to be installed under this contract, and he will
be required to make good at his own cost any injury or
damage which said equipment or materials may sustain from
any source or cause whatsoever before final acceptance
thereof.

B. The MC shallbe responsible for the protection of equipment
and materials of others from damage as a result of work
performed under this contract.
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SECTION 15A, Page 7
12 Oct 76
	

h1ECHANICA1,
GENERAL INFORMATION

15A.10 PROTECT'I'ON OF EQUIPMENT &,MATERIALS (Continued)

C. All equipment for inside installations shall not l)e stored
outside unless suitably covered and protected. All bearings
shall be wrapped. No estimates for payment will be allowed
for equipment not suitably protected.

n
15 A.11  'TIME OF WORK

A. The contract contemplates doing the work during normal
working hours and the MC shall arrange with the owner for
times of doing work in specific areas. A11 work shall be
programmed so as not to unduly interfere with the normal.
operations of the owners and tenants.

B. Before turning off any facilities to make new-connections
the permission of the owner shall be obtained.

15A.12 MANUFACTURERS' DIRECTIONS

All installations shall be made in strict accordance with the
manufacturers' printed directions, and all equipment and
materials called for by them shall be considered as a part of
this contract.

15A.13 RECORD DRAWINGS

A. During the progress of the work, record all changes i.n
locations of piping, tanks and any concealed work on a set
of drawings kept specifically for that purpose.

B. These shall be delivered to the engineer upon completion of
the work and prior to the final payment.

15A.14 DAMAGE BY LEAKS

The MC shall be responsible for all damage to any part of the
premises caused by leaks or breaks in the work furnished and/or
installed by him for a period of one year after date of
acceptance of the work.

i
15A.15 GUARANTEE

I
A. The MC shall be responsible for all wo'rlc done and materials

installed under these contract documents 	 He shall repair
or replace asmay be necessary, at his expense, any
defective work, material or parts which may show itself'
within one year of the date of final acceptance, if' in thethe
opinion of the owner said defect is due to imperfection of
material or workmanship.

B	 In addition to the guarantees on workmanship and materials,
furnish one copy of the manufacturers' guarantee on each
piece of operating equipment.
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SECTION 15A, Page 8	
c.

12 Oct 76
	

MECHANICAL,
GENERAL., l'NFORMATION

15A.1.6	 SUI3NII TTALS

A. Data shall be submitted to the engineer and his approval
received on all items proposed for use if the equipment or
material is different than that specified, prior to the
installation of the items.

B. Also see Section 15B.

15A.17  COST BREAKDOWN
f

Submit to the owner a cost breakdown of. major pieces of equip-
ment and categories o.f work included in the contr,ic.t , i.nclUding
labor to install, overhead and profit, but not sales tax.

15A.18 PERFORMANCE BOND

If required by the owner, furnish a performance bond, the cost
of which will be paid by the owner.

1.5A . 19 INSURANCE

The insurance requirements of the owner, are set forth in another
part of the contract documents. Furnish the affidavit of:'
insurance required.

15A.20 SHOP DRAWINGS

Provide shop drawings and/or manufacturer's data sheets of all
items, when in the opinion of the engineer they are necessary
to obtain a satisfactory result.

15A.21 MAINTENANCE & OPERATING INSTRUCTIONS

The preparation of maintenance and operating instructions is
not a part of the contract; however, the contractor shall
furnish to the engineer the manufacturers' data for maintenance,
lubrication and operation.

END OF SECT'I0N 15A
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158.01 GENERAL	 1	 19 Oct 76

15B.02 COST BREAKDOWN	 1

15B.03 EQUIPMENT & MATERIALS 	 1
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MECHANICAL
SUBMITTALS

15B.01 GENERAL

A. Data shall be submitted to the engineer for approval on
all items proposed for use if the equipment or material is
different: than that specified. Also, when required by the
manul:'acturer, ordering approval sheets shall he submitted
b1r the MC, even though the items may have been ordered by
the owner or engineer.

B. Price difference, if any, shall also be submitted with the
request for approval.

15B.0.2 COST BREAKDOWN

Submit to the owner, when requested, a cost breakdown showing
the estimated amount of all work to be completed. This shall
include a1:7 equipment, piping systems and related work,
including labor to install, overhead and profit, but not sales
tax.

15B.03 EQUIPMENT & MATERIALS

A. When requested by the owner, submit a List for approval of
all equipment and materials proposed for use. Show all items
included in the following list. If they are to be provided
as specified write "Same" after the name of the item. If
substitutions are proposed, give complete information.

B. Material may be submitted at intervals. It is not necessary
to submit all items at one time.

C. Material submitted for approval shall be in 6 copies.
3 copies will be retained by the owner and 3 copies will be
returned to the contractor.

D. Each piece of literature submitted for approval shall be
clearly marked as to the equipment proposed, giving com-
plete :information relative to manufacturer, catalog number,
type and capacities, and also identified with the., job'name.
Any material not properly identified must be resubmitted

E. MC shall not submit material without first _having checked
and approved it

F	 `items other than those specified shall not be ordered until
approval is received.

G. If the materials are to be furnished the same as specified
do not st:tbmit literature, unless it is for operating
equipment or where approvals are required by the factory.



SECTION 15B, Page 2
MECHANICAL
SUBMITTALS :t

15B.03 EQUIPMENT & MATERIALS

H. Submit on the following:

1. Types of pipe
2. Type of solder
3. Pipe supports and hangers
4. Isolating unions
5. Flexible piping and connectors
6. Strainers
7. Water make up valves
8. Backflow preventer
9. Valves - gate, check, etc.
10. Air vents
11. Air traps
12. Thermometers
13. -Gages
14. Escutcheons
15. Relief valves
16. Spray heads
17. Heat exchangers
18. Circulators and pumps
19. Compression tanks
20. Compression tank fittings
21. Gage glasses
22. Flow control valves
23. Flow meters
24. Water filters
25. Exhaust fan
26. Roof hood
27. Controls and instrumentation. See Section 15F.
28. Sump pump
29. Insulating materials
30. Coding, labels and tags

15B.04 SHOP DRAWINGS

A- Provide shop drawings and/or manufacturer's data sheets
of all items when in the opinion of the engineer they
are necessary to obtain a satisfactory result.

B. Shop drawings and distribution shall be the same as for
equipment and materials.

END OF SECTION 15B

6039
19 Oct 76
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MECHANICAL
PIPING & ACCESSORIES

15C.01 EXCAVATION & BACKFILLING

A. Excavation for exterior tank installations and related
piping will be by the GC.

B. The MC shall do the necessary excavation for the pond
recirculating piping along the exterior pond walls.
Provide a sand fill in the trench so there are no voids
under the pipe and the pipe rests solidly on the sand
bedding. Backfill with sand to 2 inches over the pipe,
then backfill with soil to within 1 foot of the top of
the pond wall. Maximum rock size shall be 2 inches.

C. After the tanks have been installed on the foundations and
the insulation applied, the backfilling will be done
by the GC allowing a minimum of 12 inch thickness sand
backfill around all surfaces of the tanks. The remaining
backfill will also be by the GC.

D. The MC shall be responsible for backfilling to providea
firm bedding for all piping connecting to tanks and
ponds. Piping shall rest in sand and shall have a mini-
mum of 6 inch sand cover.

E. After pipe installation is completed and sand backfilling
installed, the remainder of the backfilling will be-by
the GC.

F. Earth used for backfilling shall be moistened and com-
pacted with all rocks _larger than.4 inch being removed.

G. Sand used for bedding shall be clean washed and dry.

H. Coordinate with the EC to permit satisfactory installation
of his conduit.

I. Coordinate with the plumbing subcontractor to permit
satisfactory installation of the domestic cold water
service into the building.

15C.02	 PIPING MATtRCALSs

A. Type of Piping Systems

The MC shall provide the following types of piping
systems:

1.	 Fiberglass for all collector piping mains above the
roof, and in the attic, and in the basement. 	 This
includes all piping containing a glycol mixture,
except the flexible connectors and the vertical
display risers,	 j

a

A 16
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MECHANICAL
PIPING & ACCESSORIES

15C.02	 PIPING MATERIALS	 (Continued)

A. Type of Piping Systems (Continued)

2.	 Copper for all supply piping to spray ponds,

3.	 PVC plastic for pond recirculating lines and drain
lines.

4.	 Copper for hot water heating and chilled water piping.

5.	 Copper for exterior piping connections to tanks.

6.	 Copper for domestic water piping.

7.	 Galvanized steel drainage piping for sump pump discharge.

8.	 Glass for display pipe risers.	 In viewing section
these risers shall be equipped with visual flow
indicators as specified later, and installed per
detail.

B. Standards

1.	 Fiberglass reinforced epoxy resin pipe and fittings,
A.O. Smith green thread or approved,	 per ASTM D-2105-67.

2.	 Copper pipe shall be type L, hard drawn per ANSI
H23.1	 (1970), with wrought-copper or bronze fittings
per ANSI B16.22	 .(1963).

3.	 Plastic pipe shall be PVC,	 standard weight,	 schedule
40, per ASTM D2665.

4.	 Steel pipe, galvanized or black, schedule 40, per
ASTM A 120-73.

5.	 Glass pipe shall be Owens-Illinois, or approved Kimax.

150.03	 PIPE FABRICATION

A. General

1.	 Where changes in horizontal pipe sizes occur, use
reducers.	 Bushings not permitted.

2.	 No bull head tees.

B. Fiberglass

Install per manufacturer's printed recommendations.

C. Copper

Solder all joints with 430 solder, or as approved by the
engineer.

t.
D. Screwed

1.	 Ream free of burrs to full pipe size.

2.	 Pipe compound or tape aDnlied 	 tn male	 thread q nnl,,,.
A-17
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MECHAN LCAI,
PIPING & ACCESSORIES

15C.03 PIPE FABRICATION (Continued)

E. Welding

1. Black steel pipe may be welded, using welding fittings.

2. Welding fittings shall be Nibco or approved, ind shall
conform to same standards as pipe on which they are
used.

F. Plastic

Install per manufacturer's printed recommendations.

G. Glass

Install_ per manufacturer's printed recommendations.

15C .04 PIPE INSTALLATION

A. Install exposed piping parallel or at right angles to
adjacent surfaces.	 x

B. Hot water heating and chilled water piping run flat:, but
all lines must drain at low points and air out at high
points.

C. Provide adequate pipe supports and make provisions for
expansion and contraction without excess stress.

D. Where pipes go thru concrete walls the areas around the
pipes shall be sealed with waterproof mastic, applied from
both the exterior and interior surfaces. The interior
surfaces shall be trowelled smooth, suitable for painting.

E. Piping installed in the attic shall be supported from
2x4's fastened to the top chords of the trus-joists. Do
not hang from the plywood decking.

F. The MC shall provide the vertical copper pipe supports
for the pond spray piping. These fit into existing pipe
wells in the floors of the ponds. Provide shims so the
support is verl: cal and secure. Seal remai ning voids
with white mastic. Provide a nylon saddle in the hottom
p<xrt o.f the tee on top oC the support. ,o there is no metal.
to metal. contact.

G. The gl.a.ss',sc-ction-and some connecting pipes of'the vertical
display piping shall be installed so it may be removed
by lowering into the basement_. Arrange valving, hangers
and pipe locations so this is possible. Keep basement
wall. space clear below the vertical waft opening so there
will be no obstructions.

A-18
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MECHANICAL
PIPING & AUCESSORI.ES

15C,04 PIPE INSTALLATION (Continued)
b

H. The sump pump discharge must connect into the existing
2 inch waste line just below the basement ceiling. Arrange
piping so there are no interferences.

15C.05 CLOSING OF OPENINGS

A. A1.1 openings in pipes shall. be kept closed during the
progress of the work to keep piping free of foreign
material. This is a MUST at the end of each day's work

B. Copper or steel pipe shall be closed wI th screwed craps or
plugs.

15C .06 PIPE SUPPORTS

A. Provide all necessary hangers and pipe supports..

B. Hangers shall be located at base of risers, at each change
of direction of more than 5 feet, and shall be spaced not
more than 10 feet centers. Provide additional hangers
where necessary for extra loads such as pumps and valves.

C. Copper piping shall be hung with copper hangers.

D. No perforated metal strap hangers shall be used in any
finished nre<a.

E. The MC shall provide the angle supports for the collector
header piping above the roof per detail B on Sheet M-G.

F ,. The MC shall provide supports for all piping and equipment
in -the basement. Provide Unistrut or approved racks or
ceiling channels, secured to concrete with expansion shield
lag screws shot into the existing concrete ceiling and walls.

G. Suspended piping shall be hung with Grinnell or approved
No. 1.04, adjustable, swivel, split ring rod hangers.

15C.07 ANCHORS

A. Provide rlcccssary anchors

B. Submit details for approval if requested by the engincer.

15C .08 F L,ASI+FNG

All piping passing thru roofs shall be installed per detail,
See Section 15E.
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SECTION 15C, Page 5
NIECHANTCAL
PIPING & ACCESSORIES

150.09 UNIONS

Provide unions where shown, or where necessary to facilitate
future maintenance or repairs.

15C.10 ISOLA`1'ING UNIONS

Wherever two metallic pipes of dissimilar materials are joined
provide a plastic pipe union or a commercial product dielectric
union to prevent corrosion caused by' v, 	 or electrolytic.
action.

15C .1.1. FLEXIBLE PIP]'NG AND CONNECTORS

/1. The flexible pipe connectors between the solar collector
plates, and between the collectors and the mains :above the
roof,, including the straps and fastening devices, have
been prepurchased by the owner. The MC shall make all
installations.

B. Where shown in the pond piping and as shown or required
in the attic and roof piping, provide Anaconda or approved
flexible hose, standard weight, corrugated stainless steel,
type LW21-1.

C. For base mounted pump connections on intake and discharge
and elsewhere as shown, provide Anaconda or approved, same
material as specified above.

15C.12 STRAINERS

On the inlet side of each motorized valve pump and elsewhere
as shown, provide a Y type strainer, Trane or approved, with
valved drain connection.

150.13 WATER MAKE UP VALVES

A. Provide on each cold water make up service' a B&G or approved y
automatic water feeder with pressure regulator, strainer
and relief valve. Provide a_by-pass with manual -gate
valve..,

	 1

B. On the roof glycol piping system provide a funnel with
a 2-inch valved connection to the main for initial filling
from aground level portable pump.

15C.14 BACKFLOW PREVENTER

On the water reed line to the solar system provide a lVatts or
approved No. 700 double check valve assembly with strainer,
all bronze with stainless steel internal parts, per A.S.S.E.
Standard 101.5.

A-20
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1 1 1PLNG & ACCESSORIES

15C.15 VALVES

A. Provide a valve on the intake and discharge of each niece
of equipment, pump, regulator, coil, and elsewhere as
shown.

B. Gate - 2" and Smaller

Nibco or approved, S-22 or T-22, bronze body, Teflon
plunger,:rheel handle, non-rising stem.

C;. Gate - Larger than 2"

Nibco or approved,	 S-113 or T-113,	 1.25## S.W.P. 	 bronze
body,	 non-rising stem, wheel handle,	 solid wedge.

D. Globe Valves

Nibco or approved S-213 or T-213, 	 125,'•# S .W . P . ,	 bronze
body,	 I3una-N disc, wheel handle,	 non-rising stem.

E. Check Valves i

Nibco or approved,	 S-413-or T-413,	 1259 S.W.P., bronze body,
Teflon disc., horizontal swing, Y_pattern.

F. Ball Valves

Nibco or approved,	 S-590 or T-590,	 1.50##,	 cast bronze
body, bronze ball, reinforced Teflon packing and taasher. .

G. For control valves see Section 15F.

15C.16 AIR VENTS

A. Provide at the discharge connection of each collector bank
a Dole or <.:tpproved, No. 9 screw driver type manual air
vent, installed in a short nipple between the collector
outlet and the flexible hose connection.

B. Provide a similar air vent at the high point of each 1:)iping
system, includ-i.ng the heating-cooling coils in the heat
Pump units.

C. No automn.tic air vents are contempla.Led

D. If the vents are in an inaccessible location, provide a
1/4 inch copper tube from the high point to an accessible
location and provide an air vent on the end of the lire.
Such lines shall be as short as possible and shall be
run in a neat manner and securely fastened.

A-21
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PIPING & ACCESSORIES

15C.17 AIR TRAPS i

Provide B&G or approved, Rolairtrol air separator, ASME <
Construction,	 125# W.S.P.

15C.18 FLOW MEASURING DEVICES

These are installed in the piping system. 	 See Section 15F.

150.19 FLOW SWITCHES

These are installed in the piping system. 	 See Section 15F.

15C.20 THERMOMETERS

Trerice or approved,	 7" aluminum case, adjustable, separable
socket,	 30 0	- 240°	 F.

15C.21 GAGES

Trerice or approved, No. 890,	 3-1/2 inch stainless steel
case,	 10 inch vacuum, 50# pressure.

15C.22 ESCUTCHEONS

Provide chrome plated split ring escutcheons with set
screws where pipes go thru walls or ceilings of finished
spaces, providing there is sufficient space around the pipe,
otherwise see the engineer.

15C.23 SPRAY HEADS

A.	 The MC shall provide all spray heads for the pond
installations, half heads and full as required. 	 -

B.	 As directed by the engineer, the MC shall procure and
install 4 or 5 types of heads to determine the one most
suitable for use.	 Cap or plug the remainder of the
outlets during' tle 	 test period.	 After a selection, is
made, the remainder of the heads shall be installed.

15C.24 INSTRUMENTATION FITTINGS

The MC shall provide all necessary fittings, nipples,
flanges, adapters, etc.	 that are required for the installa-
tion of instrumentation devices in the locations shown on
the drawings and in the schedule.
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21 Oct 76	 MECHANICAL
PIPING & ACCESSORIES

a

15C.25 CIRCUIT SETTERS

A.	 Provide.on each branch circuit of the collector system,
on each branch circuit to the heating-cooling coils in
the heat pumps and elsewhere as shown, B&G or approved,
circuit setter balancing valve, sized as indicated.

B.	 Provide one differential meter model #RO-l.

C.	 Retain the polyurethane packing boxes for insulation of
the circuit setters in the final installation.

15C.26 TESTS

All tests shall be conducted in accordance with City of
Richland requirements.

i

END OF SECTION 1'5C
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MECHANICAL
SOLAR SYSTEM &
RELATED EQUIPMENT

15D.01 UNDERGROUND TANKS

A. Provide underground water storage tanks, constructed sub-
stantially per details, including welded steel base
supports, necessary tappings, manhole, manhole frame
collars, lifting lugs, and brackets for interior pipe
supports. The interior piping will be field installed.

B. Tanks shall be manufactured by Welk, or approved, conform-
ing to AST9E and UL standards.

C. Tanks shall be air pressure tested to 15 PSI, with a
certified report.

D. Tank No. l for hot water storage shall have a capacity of
9,000 gal., and tank No.'2 for chilled water storage
shall have a capacity of 2,000 gal.

E. Tank interiors shall be given a minimum of 5 coats of
baked epoxy-phenolic resin.. Exterior shall be given one
shop coat of asphalt primer and one additional coat at
the site.

F. See other sections for tank insulation and installation.

G. Submit shop drawings.

15D.02 TANK MANHOLES

A. Provide concrete manholes between the underground tanks
and grade, constructed substantially in accordance with
the details using concrete or masonry blocks, precast
tapered sections and precast riser rings as required.

B. For metal frame on top of tank see Section, 15E.

C. The square sections above the thermal energy storage tank
shall be 48 inch x 48 inch inside dimensions. The
rectangular sections over the chilled water tank shall
be 30 inch in the north-south direction and 36 inch in
the east-west direction.

D. These sections, to a minimum of approximately 12 inches
above the tanks, shall be installed as soon as the tanks
are in place and before the insulation is applied. Leave
openings for pipe and conduit installations.

E. After pipe and conduit have been installed, grout and
seal openings watertight.
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SOLAR SYSTEM &
RELATED EQUIPMENT

15D..02 TANK MANHOLES (Continued)

F. Manhole covers shall be "OLYMPIC" Foundry Co., no
substitute accepted, No. 5823, lid style B. 24 inch
dia., 4 inch deep.

G. Contractor may build manholes per telecon . , 20 Oct 76,
2:00 p.m., per DCG.

15D.03 SOLAR COLLECTORS

A. The solar collectors are being!  furnished by General
Electric. Each collector has a 3/4 inch OD by 2
inches long aluminum nipple at each corner for lex-
ible hose connections.

B. The mounting hardware and the holding frames on the
roof will be by others and will not be a part of the
work by the MC.

C. The MC shall pick up the collectors with the attached
mounting hardware, from the owners' warehouse, and set
the collectors in the appropriate locations as detailed,
including the transportation and - hoisting. The fasten-
ing pins will be furnished by the owner:

D. The collector setting angle shall be as directed by
the owner.

15D.04 WATER FIRED CHILLER

A. The Arkla water fired, water cooled chiller has been
prepurchasad by the owner-.

B. The MC shall pick up the unit at the point of deli-
very in Richland and shall deliver it to the job site.'
He shall also uncrate and lower the unit into the
basement, set it in place and make all final connec-
tions,

15D.05 HEAT PUMP WORK

A. The alterations to-the heat pump fans and motors,
alterations to the styles,packages, and the installa-
tion of heating,-cooling coils in the , p a c k a  e s
has been previously authorized by the owner to the GC
and this work and the installation of the equipment is 	 1

not included as a part of the work covered by this sol-
ar specification.
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SOLAR SYSTEM &
RELATED EQUIPMENT

15D.05 HEAT PUMP WORK (Continued)

B. The MC shall make all hot water and chilled water
piping connections to the heating-cooling coils.

15D.06 HEAT EXCHANGERS

MC shall provide heat exchangers HX-1 and HX-2, B & G
or approved, ASME code construction. See the schedule
for data.

15D.07 DOMESTIC WATER PREHEATER

A. A domestic water solar generated preheater has been
prepurchased by the owner from National Steel Con-
struction Co.

B. See the schedule for capacities and characteristics.

C. The MC shall pick up at the point of delivery in
Rich land , transport to the job site, uncrate, install
in basement and make all final connections.

15D.08 COMPRESSION TANKS

A. Provide compression tanks National or approved, ASME
code with tappings for gage glass and tank fittings.

B. See schedule for data.

15D.09 COMPRESSION TANK FITTI rS

Provide on each tank an Airtrol tank fitting B & G or ap-
proved, series ATF, sized to suit tank.

15D.10 GAGE GLASSES

Provide on each compression tank an Ernst or approved,
Fig. 5-0 bronze gage and glass assembly for 175# pressure

15D.11 CIRCULATING ,PUMPS

A. Provide circulating pumps, B & G or approved, base
mounted or in-line as indicated.

B. See schedule for capacities and characteristics.
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MECHANICAL
SOLAR SYSTEM &
RELATED EQUIPME Nr

15D.12 GLYCOL PUMP

A. Provide goulds or approved, all iron.

B. See schedule for capacities and characteristics.

15D.13 GLYCOL TANK

A. Provide a 16 ga galvanized steel, non pressure, gly-
col fill tank, welded construction hinged top. Paint
all welds with Galvaweld.

B. See detail for construction features.

15D.14 EQUIPMENT FOUNDATIONS & SUPPORTS

A. Concrete equipment bases and bolts in the basement,
will be provided by the GC.

B. The MC shall give the GC all necessary dimensional
data.

C. Any other isolation bases or leveling material shall
be the responsibility of the MC:

D. Supports and racks for tanks, in line pumps and other
equipment, whether floor, wall or ceiling mounted shall
be the responsibility of the MC.

E. See details for construction features.

15D.15 VIBRATION ISOLATION BASES

Under the base-mounted pumps provide Korfund or approved
Korpad No. 60, 1/4 inch thickness.

15D.16 - WATER FILTERS

A. on the circulating lines from the spray ponds pro-
vide Cuno or approved cartridge type filters, 150 psi
ASME construction housing noncerti.fi.ed.

B. See schedule for capacities and characteristics.

15D.17 FLOW INDICATORS

The MC shall provide flow indicators in the vertical
up feed risers in the display case, as indicated.
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	 MECHANICAL
SOLAR SYSTEM &
RELATED EQUIPMENT

A

15D.17	 FLOW INDICATORS (Continued)

A.	 Eugene Ernst Products Co.	 (EEP), or approved, Model
EEP 960-F, 150 LB. standard flanged ends.

B.	 Units on copper lines shall be bronze and on fiber-
glass shall be carbon steel.

15D.18	 LIQUID LEVEL CONTROLS

A.	 For each pond provide a liquid level controller,
Warrick or approved.	 No.	 3E2B• with two brass elec-
trodes type 3R, no sheath.	 Housing shall be NEMA 4.

B.	 Fasten to side of pool with lag bolts and flange on
tee in pipe extension below controller. 	 See detail.

C.	 Electrical ',cork not by MC.

15D.19	 POND .GRATINGS
z

A.	 Provide grating enclosures around pond circulating
outlets and around liquid level controllers per de-
tails, constructed of No.	 316 stainless steel.

B.	 Enclosures shall have hinged tops and shall be lagged
to sides and bottoms of ponds.

15D.20	 COLLECTOR AIR VENTS

The owner will furnish-,and install saddle values, to be
used as air vents, on the top end connection in each row

k

of collectors.

END OF SECTION 15D
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SHEET METAL &
VENTILATING EQUIPMENT

15E.01 MANHOLE FRAME SUPPORT FOR UNDERGROUND TANKS

For each of the underground water storage tanks provide
2 holding frames for the concrete block manholes. These
shall be constructed of 20ga G. I., and shall be in the
form of a 2 inch x 2 inch angle, curved to fit the cur-
vature of the tank and capable of supporting the 4 inch
thick concrete block manholes. Obtain size and details
from the GC.

15E.02 EXHAUST FANS

A. The exhaust fans from the toilets, janitor's room and
the electrical room are not a part of the solar work.

B. Under this solar work the MC shall provide two exhaust
fans in the attic, one serving the shop in the south-
west corner of the building and one exhausting from
the vertical pipe shaft in the display area.

C. These units shall be Pace or approved, with spring
isolators, and suspended from truss-joists, not from
the roof deck.

D. See the schedule for data.

15E.03 -DUCT MATERIALS & INSTALLATION

A. All sheet metal work, except as otherwise specified
or noted shall be new galvanized iron of the gauges
recommended for low pressure ducts in the latest
SMACNA manual.

B. Prior to fabrication verify all duct locations and
dimensions. Also verify cross members in joists or
trusses. If structural conditions or other obstruc-
tions require changing the shape or location of the
ducts from those shown on the drawings, the contrac-
tor shall make the necessary revisions with no in-
crease in cost to the owner.

C. Where fire dampers occur the duct shall be enlarged
so there is no restriction in duct area due to damper
or frame. Access openings shall be provided at all
fire dampers.

{
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9 Nov 76	 MECHANICAIx

SHEET METAL &
VENTILATING EQUIPMENT

15E.03 DUCT MATERIALS & INSTALLATION (Continued)

D. Where ducts go th ru roof, secure duct to curb and
provide counter flashing. Seal with Alumilastic.

E. Check the location of light fixtures and tile pattern
before installing any ceiling outlets. The sheet
metal openings shall be located to form a uniform
pattern.

15E.04 PIPE SHAFT ENCLOSURE.

At the top of the vertical 'pipe shaft provide a plenum
extension the full size of the shaft and approximately
3 ft. high. Seal all areas at the top of the shaft and
around pipes so there is no air leakage. Provide duct
connection from this shaft to the exhaust fan intake.
Shaft extension shall be 18 ga. G.I.

15E.05 DUCT TAPE

Where tape is necessary to make air tight joints, seal
with 3M #474, or approved, applied in a workmanlike man-
ner with all edges and ends secured.

15E.06 FLEXIBLE CONNECTIONS

A. The connections between each fan unit and the duct
work shall be made with Vent fabrics , or approved,
Ventfab, 20 oz per-square yard, UL approved, of a
weight not lighter than 2-1/2-lb. per spua re yard,
held in place by galvanized iron bands not lighter
than 1-1/4 inch by 24 gauge.

15E.07 FIRE DAMPER	 -

Provide a UL approved fire damper, with duct access open-
_ing,_in the duct leaving the pipe shaft plenum.

15E.08 REMOTE CONTROLLED DAMPERS

A. Install the motor operated dampers in sheet metal
connection for EF-1 and EF-2.

I

B. ale dampers and controls are specified in Section 15F.

i

i
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SHEET METAL &
VENTI LAT ING EQUIPMENT

15E.09 ROOF HOODS

A. On exhaust fan discharges provide Pace or approved
roof hoods, rectangular, fiberglass construction,
color as selected by owner.

B. See schedule for sizes.

C. Set in Alumilastic. Provide counter flashing.

15E.10 SHOP EXHAUST GRILLE

Provide plastic egg crate exhaust grille similar to
return grille in the shop ceiling.

t.

END OF SECTION 15E
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6039 SECTION 15F, Page 1
11 Nov 76	 -	 MECHANICAL

CONTROLS & INSTRUMENTATIO1

15F.01 SCOPE OF WORK

A.	 The heat ,pump controls and the return air stats are
being done by the MC as a part of the basic building
HVAC system and are not a part of this solar system

` installation.

B.	 Instrumentation for Solar System

1.	 The instrumentation devices that are to be installed
in piping, tanks or duct work are being furnished =;
and delivered to the job site by ERDA. 	 The MC
shall install these devices in the locations in-
dicated.

2.	 Instrumentation devices pertaining to power and
electrical recordings will be installed by the EC.
The EC will do all electrical work in connection
with instrumentation devices installed by the MC.

C.	 The motor operated valves in the solar piping system
and their control devices shall be p -rovided by the
MC, including the low voltage wiring required for
their operation.	 The motor operated valve in the
Arkla unit is prewired as a part of the package and
there is no work by the MC.

D.	 Manual switches for control of fans, pumps, valves,
dampers, etc. will be provided by the EC.

15F.02 SHOP DRAWIM S

Control drawings and descriptions of operations are in-
eluded as a part of the contract documents.	 If the con-
tractor desires to make revisions, he shall submit shop
drawings of the proposed revisions, and obtain approval,
including price change, if any, before proceeding with
the work.

15F.03 ELECTRICAL WORK BY MC

All low voltage electrical work performed by the MC shall
be per NEC and requirements of the City of Richland.

15F.04 REMOTE CONTROLLED VALVES

A.	 Provide remote controlled valves in the solar related
piping systems, Honeywell, or approved, 24 volt.

B_	 See the schedule fnr data_
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6039	 SECTION 15F, Page 2
11 Nov 76	 MECHANICAL

CONTROLS & INSTRUMENTATION

15F.05 REMOTE CONTROLLED DAMPERS

Provide remote controlled dampers, Honeywell or approved,
parallel blades, on the discharge of , EF-1 and in the recir-
culation and exhaust ducts from EF-2.

15F.06 DESCRIPTION OF CONTROL FUNCTIONS

ITEM	 SERVICE	 OPERATIONS

P-1 Glycol piping on line TS-1 on the solar collecto
between HX-2 and inlets array, energizes P-1 if the
to solar collectors temperature is greater than

180 degrees F. with no
zones calling for heating.
TS=2 on the solar collecto
array, energizes P-I if the
temperature is greater tha
120 degrees F. with no
zones calling for cooling.

P-2 On hot water supply lirA P-2 is energized with P-1,
to Arkla unit or by a demand from the

Arkla unit.

P-3 Hot ;water heating feed P-3 is energized if any
line to heating-cooling zone, is calling for heat.
coils at heat pumps

P-4 Chilled water feed line P-4 is energized if any
to heating-cooling coils- zone is calling for cooli
at heat pumps or if chilled water tank

temperatures is greater th

P-5 On circulating line P-5 is energized with Arkla
from ponds into Arkla unit.
unit condenser

A-36
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11 Nov 76	 MECHANICAL

CONTROLS & INSTRUMENTATION

15F.06 DESCRIPTION OF CONTROL FUNCTIONS - Continued

ITEMI SERVICE OPERATIONS

P-6 On hot water line from P-6 is energized if the TES tank
TES tank to domestic temperature is more than 12°F.
hot water heat above the domestic hot water tem-
exchanger perature in HX-3, and deenergized

when the temperature differential,
falls to 3°F.	 P-6 is also de-
energized if the domestic hot
water in HX-3 is more than 160°F.

P-7 On line from over tem- P--7 is energized when the TES
p'erature control HX-1 tank temperature reaches 230°F.
to cooling ponds and is deenergized when the TES

-tank temperature drops to 220°F,

V-1 Positive shut off on V-1 is 2 position and closes on
Arkla unit firing coil Arkla shutdovm.
discharge to HX-2

V-2 3-way, 2 position ClA/C1B comparator controls V-2.
valve on by-pass CIA is in solar collector line
around HX-2 between HX-1 and HX-2.	 C1B is

in the hot water return line to
HX-2.	 When CIA temperature
rises to 20 0 above C1B, V-2 moves
to "A" flow.	 When CIA tempera-
ture drops to 3 0 above ClB, V-2

I moves to "B" flow.

V-3 3-way modulating valve With flow thru "A" port of V-2,
on line from TES tank C3A or C3B reverse modulates V-3
and feed to P-2 or V-5 to store .excess heat.	 With flow

thiu "B" port of V-2, C3A or C3B
modulates V-3 to use TES tank
heat.

r



ITEM.	 SERVICE	 OPERATIONS
diverting/

V-4	 3-Way modulating valve 	 Prewired at Arkla factory.
on hot water feed to	 _	 Bypass around water fired ccil
heating-cooling coils

V-5	 3-Way modulating valve 	 "A" and "B" ports modulated
on hot water feed to 	 by C5B in hot water feed line
heating-cooling coils.	 which is reset by outside air

sensor CSA.

V-6	 One modulating by-pass	 Modulated by return air zone
valve on each heating- 	 stat.
cooling coil

V-7	 2 position valves. 4 	 a and . b valves open on heatim
at each heating-cool-	 cycle.
ing coil.	 c and d valves open on coolirK
(a) Heating feed 	 cycle.
(b) Heating return
(c) Chilled water feed

END OF SECTION 15F. -

(d) Chilled water re-
turn

60 .39	 SECTION 15F, Page 4
11 Nov 76	 MECHANICAL

CONTROLS & INSTRUMENTATION

15F.06 DESCRIPTION OF CONTROL FUNCTIONS - Continued

A- 38
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6039 SECTION 15G, Page 1
11 Nov 76	 MECHANICAL

PLUMBING•

15G.01 GRAVITY POND DRAINS

Provide in each pond a gravity drain with standpipe
overflow, Zurn or approved No. Z-114, 2 inch size,
set in pond floor.	 Two-inch threaded standpipe shall be
18 inches	 ("J" dimension) above pond floor, non-perfor-
ated, with cap.	 Entire assembly shall be Duracoated.

15G.02 SUMP PUMP

Provide Paco or approved No. PIP-703, submersible type
with 15 foot cable length, 85 GPM at 15 foot head, 2
inch discharge size, automatic level controls, oil
filled 1/2 HP motor,	 115 V. single phase.	 Pump must
fit into existing drainage pit.

15G.03 DRAINAGE PIT & COVER

A.	 The drainage pit has been previously installed.

B.	 The MC shall provide a removable slotted cover to
permit pump removal, and installation of drain pipes.

C.	 Material may be wood if desired.	 Obtain approval
of engineer.

15G.04 FLUSH CLEANOUTS

Provide flush cleanouts in walk, where shown, on circulating
pond ling, Zurn or approved No. 2455-6, 2 inch pipe size,
round scoriated top, machine finish bronze.

END OF SECTION 15G
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	 SECTION 15H, Page 1

11 Nov 76	 MECHANICAL
INSULATION

15H.01 GENERAL

A. Refer to other parts of the specifications for items
that are applicable to work under this section.

B. Provide insulation installed by experienced workmen.

C. The materials specified constitute a standard required.
Other materials submitted for approval shall be equal
to or better than those specified.

D. Prior_ to insulating remove all rust, scale or debris fro-'i
surfaces to be covered.

E. Pipe insulation shall not be banded.

F. At each hanger location use a rigid section of insulation.

G. All insulation shall be applied per manufacturer's
printed directions.

H. Insulate valves, unions, flanges, etc.

I. Prior to final acceptance of the work, repair or correct
all insulation that might have been damaged during con-
struction and make all joints tight and tape ends secure
so the installation is a finished product in all respects.

15H.02 UNDERGROUND TANKS

A. The 9,000 gallon thermal energy storage tank and the
2,000 gal, chilled water storage tank shall be insulated
with 3 inches of sprayed-oni Urethane by Vertecs, or
approved, and coated with 15 mil Dia.thon.

B. Insulate exterior of manhole covers approximately
12 inches above the tanks, but do not insulate inside the
manholes.

15H.03 UNDERGROUND P IPING-

Insulate underground hot water and chilled water piping
between the south building wall, and theponds and tanks,
with Armstrong, or approved, Armaflex tubular type, with a
thickness shown on the schedule on sheet M-11. If necessary
to slit tubular insulation, seal with factory approved
adhesive, Cover straight horizontal runs of piping with an
aluminum jacket or other methods approved by the engineer,
to prevent crushing of insulation.

A-42
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11 Nov 76 MECHANICAL

i 
It

INSULATION

15H,04	 OTHER PIPING INSULATION
E f

A.	 Provide interior and exterior pipe insulation, Armstrong
or approved, Armaflex tubular type, sealed with #520
adhesive.	 Finish shall be Armaflex vinyl lacquer type

e
coating of a color selected by the owner.

' B.	 Thicknesses shall be as follows:

1. All fiberglass and flexible piping above the roof,
including the nipples on the solar collector plates,
use 3/4 inch.

2. Solar collector piping in the soffit	 overhang, in
the attic space, the vertical risers- between the
basement and attic, and in the basement connections

k to HX-1 and HX-2, use 3/4 inch.

3. All piping in the basement connecting HX-2, the TES
tank and the Arkla unit, use 3/4 inch.

4. Basement piping from HX-1 going to the cooling ponds,
use 3/4 inch and returning 	 rom the ponds, use9	 PN 3/8 inch.

5. Basement piping from the TES tank to V-3, use
1/2 inch.

6. Basement piping in connection with the heating side
s` of HX-3, use 1/2 inch.

7. Domestic water piping from the valved take off from
the 2 inch main in the basement to all connections
to the solar system and to HX-3, use 3/8 inch.

K 8. Domestic water from HX-3 to the electric heater one,
the first floor, and the return circulating line,
use 1/2 inch.

9. Basement piping from the Arkla unit to HX-3 and the
cooling ponds, use 1/2 inch and on the return from

c' the ponds, use 3/8 inch.
E

10. All piping in the basement, the vertical risers, and
in the attic in connection with the-hot water heating
feed and returns and the chilled water feed and
returns, use 1/2 inch.

r.

z.
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11 Nov 76	 MECHANICAL

INSULATION

15H.05 EQUIPMENT INSULATION

A. Equipment in the basement shall be insulated with
Armstrong or approved, Armaflex sheet insulation, using
520 adhesive and a vinyl lacquer type coating of a color
selected by the owner.

B. Thicknesses shall be as follows:

1. HX-1 and HX-2, use 3/4 inch
2. HX-3, use 1/2 inch
3. Compression tanks, use 1/4 inch
4. Air separators, use same thickness as connecting

pipe insulation
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SECTION 15I, Page 1
MECHANICAL
COMPLETION WORK

a.
15I.01 LABELS

A. Provide labels or tags to properly identify each piece of
equipment, valve, switch and control items installed under
this contract.

B. In addition, provide a numbered tag for each manual valve.
Numbers will be assigned by the owner.

C. Labels and tags shall be brass, phenolic or other approved
permanent material. Paper or cloth material will not be
accepted.

D. Valve tags shall be fastened to stems and not to handles.

15I.02 PAINTING

Paint all metal equipment supports, racks or frames one coat
of Rustoleum of a color selected by the owner.

1--r.03 CLEAN UP.

A. Remove all unused material and debris occasioned by this
work including that on roofs, in attic spaces and in
mechanical rooms.

B. Clean all new equipment, patch paint chips or scratches
and leave in a dust-free condition.
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ADDENDUM Nn . I	 OLYMPIC 
RANoN

to

SPECIFICATIONS FOR MECHANICAL WORK

PROJECT SUNBURST

Issued By

OLYMPIC ENGINEERING CORPORATION

20 December 1976

1. 15A.01	 DEFINITIONS - REFERENCES

Add "H, The term "ERDA" shall mean the Energy, Research
& Development Administration"

2. 15C.02A.1a, In last sentence, put a period after "connectors.",
and delete "and the vertical display risers."

3. 15C.02A.3. Change "PVC to "DWV".

4. 15C.02A.8. Delete entire paragraph.

5. 15C.02B.5. Delete entire paragraph

6. 15C.04E.	 Add "Unistrut members may be used in lieu of 2 x 4's."

7. 15C.04G.	 Delete entire paragraph. 	 -

8. 15C.12	 Insert a comma between "valve and "pump".

9. 15C.26	 Add "All piping shall be air pressure tested to 75 lbs.
for a 15 min. period with no drop in gage reading.. Notify
engineer prior to each and obtain his certification."

10. Add: "150.27 PETE'S PLUGS

Where thermometers and gages are shown on the drawing the
MC shall install Pete's'Plugs, and shall provide a total
of 5 each thermometers and gages. These shall not replace
instrumentation devices.

11. 15D.06	 In second line correct spelling of "approved

12. 15D.07	 DOMESTIC WATER PREHEATER Add "(HX-3)

13. 15D.12A.	 Change second word to "Goulds".

14. 15D.17	 FLOW INDICATORS Delete entire section.

15. 15D.20	 Change "values" to "valves

y	
A-47
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Addendum No. 1 - Page 2	
fNOINt i 

LYMPIC
20 December 1976	

CCRPORATION

16. 15E.02B Change paragraph to read: "Under this solar work the MC
shall provide one exhaust fan in the attic, exhausting
from the vertical pipe shaft in the display area, Pace or
approved, with spring isolators, and suspended from truss-
joists, not from the roof deck. The shop exhaust fan is not
apart of the solar work.

C. Delete paragraph C.

17. 15E.08A. Delete "EF-1 and".

18. 15E.09	 ROOF HOODS Delete entire section.

19. 15E.10	 SHOP EXHAUST GRILLE Delete entire section.

20. 15F.05

	

	 REMOTE CONTROLLED DAMPERS Delete "on the discharge of EF-1
and `.

21. Add "15G.05 HOSE BIBS

MC shall provide a hose Bibb on the roof adjacent to the
ambient temperature-station. This shall be connected to the
2-inch domestic cold water line in the attic. Provide a 3/4
inch stop and waste in the attic. Insulate with 3/8 inch.

END ADDENDUM NO. I

G
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CONTE^f ÎS OF SUNBURST MAINTENANCE MANUAL

MANUFACTURERS' INSTALLATION AND OPERATING INSTRUCTIONS

AQUA-PURE SS-4, SS-8, SS-12 FILTERS

ARKLA SOLAIRE 300 ABSORPTION CHILLER

BELL & GOSSETT AFB, ABF, ABF-SO, ATFL-1", ABF-6" 1AF "AIRTROL SYSTEMS

_SSETT TYPE IAF IN-LINE AIRTROL AIR SEPARATORSBELL & Go

BELL & GOSSETT 16" SERIES TYPE WU HEAT EXCHANGERS

BELL & GOSSETT 10" SERIES TYPE WU HEAT EXCHANGERS

BELL & GOSSETT SERIES 80 IN-LINE MOUNTED CENTRIFUGAL PUMPS

BELL & GOSSETT SERIES 60 IN-LINE MOUNTED CENTRIFUGAL PUMPS

BELL & GOSSETT SERIES 1510 BARE-MOUNTED CENTRIFUGAL PUMPS

BELL & GOSSETT V02125 CIRCUIT SETTER BALANCE VALVES

BROD & McCLUNG -PACE UNIT 79 SMALL CABINET FANS

BURLING TEMPERATURE CONTROL SWITCHES

CARRIER 50DQ006, 50DQ008 HEAT PUMP WEATHER MAKER

GOULDS MODELS 3642 AND 3656 CLOSE COUPLED CENTRIFUGAL PUMPS

HONEYWELL T991A PROPORTIONAL TEMPERATURE CONTROLLERS

HONEYWELL 130810 B COVER TRANSFORMER

HONEYWELL T991B DUAL BULB TEMPERATURE CONTROLLER

HONEYWELL V 5013 B, V5013 C NON-SPRING RETURN (VALVE CONTROL) MOTORS

HONEYWELL T 4031 A,B, T 6031 A,B REFRIGERATION TEMPERATURE CONTROLLERS

HONEYWELL V 5013A-C THREE-WAY VALVES

HONEYWELL M 644A-G, J-L MODUTROL (VALVE) MOTORS

HONEYWELL M 644A-F MODUTROL (VALVE) MOTORS

HONEYWELL V5011 A, B & C AND V5013 A, B, & C VALVE BODIES

HONEYWELL V 5013A-C THREE-WAY MIXING & DIVERTING VALVE BODIES

PACO MODELS PIP 700, 701, 702, 703 SUBMERSIBLE SUMP PUMPS

RUBATEX TUBING AND PIPE INSULATION

A-49
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APPENDIX B

PROJECT SUNBURST

START-UP PROCEDURES c	 j'

AND

FUNCTIONAL ACCEPTANCE TESTS

°i

INTRODUCTION

This appendix has been included as supplemental information for Sections'=

3.0 and 4.0 of this report and consists of two separate Olympic Engineering P

Corporation documents. The first is a start-up procedure which also serves

as an acceptance test check list for the Project Sunburst Solar Heating

l System acceptance test. The second item is a similar report for the Project

Sunburst Solar Cooling System.	 Acceptance tests were conducted by Olympic's

Robert Poplin with the heating system test being completed on March 1,	 1978

and the cooling system test being completed on April 26, 	 1978.

-i

r

k

P°
E,

S*
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OLYMPIC ENGINEERING CORPORATION
3070 GEORGE WASHINGTON WAY
RICHLAND, WASHINGTON 99352

PROJECT SUNBURST

SOLAR HEATING

START-UP PROCEDURE

and

FUNCTIONAL ACCEPTANCE TEST
c

Prepared by

February 10, 1 8

E
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1.0	 SCOPE

This procedure covers the necessary steps required to fill the solar

glycol system and the solar heating system and perform the necessary checkout

of the system to start-up the solar heating system of Project Sunburst. This

procedure does not cover the start-up of the chilled water system.

i

,a

4

3.

}
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2.0 APPLICABLE DOCUMENT

21 Drawings

2.1.1 7608-M-3 Rev 5 Basement and Atti% Section amd Miscellaneous

2.1.2 7608-M-4 Rev 8 First Floor Plan - Ponds

2.1.3 7608-M-5 Rev 4 Attic Plan

2.1.4 7608-M-6 Rev 7 Roof Plan

2.1.5 7608-M-7 Rev 7 TES Tank

2.1.6 7608-M-10 Rev 5 Miscellaneous Details (Schedules)

2.1.7 7608-M-11 Rev 4 Underground Piping

2.1.8 7608-M-12 Rev 3 Schematic Flow Diagram

2.1.9 7608-M-16 Rev 0 Solar Basement Plans and Miscellaneous

2.1.10 6039 E-3-1 Rev 0 Basement Power - Pwr Misc Circuits

2.1.11 6039 E-3-2 Rev 2 Basement Power - Control Circuit

2.1.12 6039 E-3-3 Rev 0 Basement Power - Wiring Diagram
2.1.13 6039 E-3-4 Rev 0 Basement Power - Panel G Connection

2.2 Specifications

2.2.1 Project Sunburst solar demonstration specification for

mechanical work dated 12 October 1976.

2.3 Manuals

2.3.1 Doc. No. OMM-1 Jan 1977 Solar System Operation and Maintenance

Manual.

2.3.2 SO Doc. No. 76SDS4281 Jan 1977 Solar Heating and Cooling

System Design

I
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3.0 SOLAR SYSTEM DESIGN

3.1 Project Sunburst solar system consists of the following major elements:

a)	 A pressurized closed loop, roof mounted, flat plate collector

array containing ethylene glycol for freeze protection.	 It

includes a shell and tube heat exchanger to isolate the

glycol loop from the water in the storage and utilization

circuits.

b)	 Pumps, heat exchangers,.control valves, expansion tanks, etc.

located in a mechanical room beneath the south entrance lobby.

C)	 Hot water and chilled water thermal energy storage tanks

buried beneath the south entrance walkway.

d)	 Interconnecting piping.

e)	 An automatic solar control system which utilizes energy

directly from the main heat exchanger- and stores the excess.

The controls are interfaced with the conventional heat pump

HVAC installation and are designed to utilize solar inputs

as the prime energy source.

3.2 Solar Collector Loop

The solar collector loop consists of 252 General Electric FP-2 double

window flat plate collectors.	 The array is arranged in 13 rows varying in
r

lengths from 21 collectors in the full rows to 17 collectors in the rows inter-

rupted by the centrally located heat pump array.

A reverse return manifold system design provides an east and a west

bank of collectors each containing 13 rows varying in length from 8 to 12 col-

lectors. Each row of the two banks contains a circuit setter valve to facili-

tate the rapid measurement and balancing of system flow rates.

3.3 Energy Storage and Utilization Loop

The solar energy storage and utilization loop includes the thermal

energy storage tanks and modulating by-pass valve, solar domestic hot water

heater circuit, an economizer heat exchanger to preheat the solar domestic

hot water, the main heat exchanger with by-pass valve and the primary pump

loop that supplies hot water for heating and cooling. Solar cooling is

accomplished with an Arkla aBorption water chiller coupled to a chilled

B-5
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water storage tank. This storage tank acts as a thermal capacitor and thereby

reduces cycling during low load periods.

The solar/conventional HVAC system interface occurs in each of the .

eight zone heat pump assemblies. A combination solar heating/cooling auxiliary

coil, located in each heat pump air handler, is connected and valved to both

the hot and chilled water manifolds. This selectively permits either heating

or cooling in each of the eight zones. In addition to scheduling heating

system supply temperatures based on outside air conditions, each coil has

individual modulating by-pass valves to provide maximum comfort-control in

each zone.
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	4.0	 HEATING SYSTEM START-UP PROCEDURE
s

	4.1	 Solar Glycol System Fill

4.1.1	 Fill the 55 gallon glycol fill tank with demineralized water

and glycol (33 1/3% concentration).

4.1.2	 Pump using P-8 pump, the glycol mixture into the solar glycol

system. This must be performed during non-sunlight hours.

4.1.3	 Repeat items 4.1.1 and 4.1.3 until approximately 508 gallons

of solution or until the system is full.

4.1.4	 Vent the solar panels at each end of the solar panels until

fluid starts to come out the vent.

4.1.5	 Start P-1 pump.

4.1.6	 Vent excess air from the HX-2 heat exchanger.

4.1.7	 Systematically close down each row of solar panels leaving

at least one row full open until air bubbles noise stops in

in the open row. Proceed to open each row separately until,

bubble noise stops.

4.1.8	 Pressurize the system with glycol fluid until a pressure of

18-20 psig is reached.

4.1.9	 The solar glycol compression tank CT-4 should be at the 50%

fill mark.

	

4.2	 Solar Hot Water System Fill

4.2.1	 fill the TES tank in the following manner:

4.2.1.1	 Remove one of the temperature probes in the TES tank to permit

venting of the tank while filling.

4.2.1.2 Attach domestic water supply to the hose bib on the solar hot .^

water system at the HX-2 inlet

4.2.1.3	 Position Valve RCV-2 in the A-AB position (stem in position)

4.2.1.4	 Open valve V-44 (HX-2 inlet)

4.2.1.5	 Close valve V-45 (HX-2 outlet)

4.2.1.6	 Turn on domestic water supply until tank is full.

4.2.1.7	 Shut off domestic water and disconnect

4.2.1.8	 Re-install' temperature probe in the TES tank. 	 1

'ar, ,
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4.2.2 Fill the solar hot water system piping.

4..2.2.1 Verify that the SD-2 relay is in the winter mode. 3

Control	 Terminal	 Voltage	 Condition

SD-1	 24-31	 24V	 Open

K-13	 120V	 Open

SD-2	 25-38	 24V	 Closed

K-11	 12OV	 Closed

MS-3	 14-6	 120V	 Start

4.2.2.2 Close valve V-61 (glycol pressurization valve) and v-62 3'

(chilled water pressurization valve).

4.2.2.3 Open manual hot water valves (in attic) to heat pumps

_ 1 thur 8.

4.2.2.4 Open the heat pump side panel (on roof) to one solar heat/cool t^'

coils.

4.2.2.5 Install shrader valve depresser tool on shrader valve vent. 3

4.2.2.6 Open heating remote control valves to the heat pump heat/ccol

coils which have been vented.

4.2.2.7 Open domestic water valve to system pressurization valves._

.4.2.2.8 Fill the solar hot water system with domestic water until water

comes out the shrader valve vent.

4.2.2.9 During filling vent the system through the hose bibs available

until	 all	 air is out.	 -

4.2.2.10 Vent all heat pump heat/cool coils at shrader valve 	 3 33 `/^/

4.2.2.11 Upon completion of filling the system close all hose bibs and

shrader valve vents.

4.3	 Pre-start Up Check and System Pre-conditioning

4.3.1 _ Verify that the following valves are in the specified position.

4.3.2	 The control system is completely automatic and requires no

manual operation after thecontrols are set to the proper set-

tings. Make the following adjustments prior to energizing the

control system.
f

4.3.2.1 Set TS-5 at 380 3
4.3.2.2 Set C=3A at 180'F

erify

-4.3.2.3 Set C-3B at 120OF
erify

^!^ ^f ^ar^rrp's•V^.

4.3.2.4 Set C-6C at 750
Verify Teri fy 7 y_ Y'
veri fy

x,3.2, ti sat C^s,^g Q !2 5 •̂ ^zo'®f`	 J
	

Wig
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Required
Item Valve No. Location Position Verify

1 V- 9A East Pond Return Closed 3^

2 V-9B West Pond Return Open 3'

3 V-10 P-5 Inlet Open

4 V-11 P-5 Outlet Open 3

5 V-12A Filter A Inlet Open 3'

6 V-12B Filter B Inlet Open
7 V-12C Filter C Inlet Open 3

8 V-13A Filter A Outlet Open

9 V-13B Filter B Outlet Open

10	 - V-13C Filter C Outlet Open ,r

11 V-14 HX-3 By-Pass Open

12' V-15 HX-3 Inlet Closed ,f

13 V-16 HX-3 Outlet Closed
14 V-17 HX-1	 Inlet Open

15 V-18 HX-1 Outlet Open f

16 V-19 P-7 Inlet Open 3

17 V-20 P-7 Outlet Open 3

18 V-21 East Pond Fill	 (Spray) Closed

19 V-22 East Pond Fill Closed

20 V-23 West Pond (Spray) Open

21 V-24 West Pond Fill Open

22 V-25 East Pond Doughboy Inlet Closed

23 V-25A East Pond Inlet Bypass/Cutoff Closed

24 V-26 East Pond Outlet Bypass Closed /.

25 V-27 East Pond Doughboy Outlet Closed

26 V-28j West Pond Doughboy Inlet -Closed

27 V-29 West Pond Doughboy Outlet Closed

28 V-30 P-1	 Inlet Open

29 V-31 P-1 Outlet Open

30 V-32 Cutoff Valve to Roof Open

S - Solar Glycol System	 CW - Chilled Water System
PC - Pond Cooling System	 DW - Domestic Water System /^^9
HW - Solar Hot Water System 	 PD - Pond Drain System ^w

B-9
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Required
Item Valve No. Location Position Verify	 f

31 V-33 HX-2/HX-1 By-pass Closed

32 V-34 HX-1	 Inlet Open f

33 V-35 HX-1 Outlet Open

34 V-36 HX-2 Inlet Open

35 V-37 HX-2 Outlet Open

36 V-40 AS-2 Inlet Open 3

. 37 V-41 AS-2 Outlet Open f

38 V-42 P-2 Inlet Open

39 V-43 P-2 Outlet Open f

40 V-44 HX-2 'Inlet Open 1

41 V-45 HX-2 Outlet Open f

42 V-46 P-3 Inlet Open

43 V-47 P-3 Outlet Open r

44 V-48 _HX-3 Inlet Open 3 	 ,^

t 45 V-49 HX-3 Outlet/P-6 Inlet Open

46 V-50 P-6 Outlet Open

47 V-51 AS-3 Inlet Closed

48 V-52 P-4 Inlet Closed_

49 V-53 P-4 Outlet Closed

50 V-54 ARKLA Inlet Closed

51 V-55 ARKLA,Outlet Closed'

52 V-60A Pond Fill Water-Pond # East Closed

` 53 V-60B Pond Fill Water-Pond # West Closed 3

54 V-61 Glycol System Pressurization Closed

55 V-62 Chilled Water Pressurization Closed

56 RCV-1 B-AB
(Stem Out)

57 RCV-2 B-AB
3(Stem Out)

58 RCV-3 By-pass 3

. 59 RCV-4 B-AB
(Stem Out)

E: 60 RCV-5 AB-A
(Stem In) -

61 RCV-8
n p^

_. B-10
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4.4	 Startup r`

The control system is completely automatic and requires no manual

operation except the following:

4.4.1 Switch circuit breaker No. 1

"Arkla" to the OFF position.

erify

4.4.2 Switch circuit breaker

"Control" No. 3 to the ON position

1

Verify -

4.4.3 Switch circuit breaker

"Heat pump control" No. 5 to the ON position.—
rl

Verify

4.4.4 Switch circuit breaker

"P6-P8" No. 7 to the ON position.

k

Verify

4.4.5 Switch circuit breaker
L "Sump Pump" No. 9 to the ON position.

Verify

4.4.6 Switch circuit breaker
"

"RCV" to the ON position.

1

p

Verify

B-11^
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SUNBURST

4 SOLAR COLLECTOR CIRCUIT SETTER
PROCEDURE FOR POSITIONING—

{
1. Install a readout probe No. RP-2506 in each differential pressure

meter hose coupling.

2. Place differential pressure meter on its back with meter face

horizontal.

3. Close all 3 valves on meter.

i'	 4. Check the zeroi;	 (wide open) setting of the circuit setter. See

pages 14 and 15 of Bell & Gossett "Circuit Setter Valve Balance

Procedure Manual" HS-CS-671. Adjust zero pin if necessary.

5. On differential pressure meter close all three valves.

E. Attach meter hoses (with readout probes) to circuit setter pressure

tap points. Connect red hose to inlet side of valve and green hose

to outlet side. Tighten probe slip nut onto tap point Land tight or

t	 to stop leaks.

7. Open "Balance" (black handle) valve.

B. Crack both "Bleed High" and "Bleed Low" valves until all air has

been expelled out the clear plastic tubing, from the, instrument ark'

hoses.

9. Close all valves and read the differential pressure onthe meter with

the circuit setter wide open (zero position).

10. On the circuit se-ter calculator side 2 top scale (red half) set

hairline over 0 on the 3/4" valve size scale. (Note - All collector

circuit setters are 3/4"). On the bottom scale read GPM flow opposite

_ head loss in ft. of H2O as found in Step 9 above.

11. In Paragraph 14 below, find the design flow rate for the particular

collector row being checked.

12. The actual flow rate found in Step 9 above will probably be greater

E.

	

	
than the design flow rate. If so, Estimate _the proper valve posit *on

and repeat Steps 9 and 10. Repeat this procedure until the correct

actual flow rate is secured. 	
B-12
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13.	 Record the results on the attached form "Solar Collector Circuit

Setters".	 File a copy in the Project Sunburst file in Richland

Mechanical and send two copies to Seattle Mechanical.
t

14.	 Flow rates thru collector rows:

NO. OF	 FLOW RATE
ROWS COLLECTORS GPM.

W-c, W-d, W-e, W-f 8 4.0

W-b, W-g, W-h, W-i, W-j r
E-f, E-g, E-h, E-i, E-j 9 4.5

W-k, W-1
E-a,.E-e, E-m 10 5.0

W-a, W-m
E-k, E-1 I1 5.5

E-b, E-c, E-d 12 6.0

co04OP4,--r,rr

B-13
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1.0 SCOPE

The solar cooling start-up procedure covers the initial installed check-

out of the Solaire 300, 25 ton absorption chiller model No. WFB-300

and the associated checkout of the chilled water system. All adjustments

and remedial action which may result from this procedure are to be made

by the Arkla-Solaire field representative or upon direction from Arkla-

Solaire.

B-15



; WqWqW6.rW1W

2.0 APPLICABLE DOCUMENT

2.1 Drawings

2.1.1 7608-M-3 Rev 5 Basement and Attic Section amd Miscellaneous

2.1.2 7608-M-4 Rev 8 First Floor Plan - Ponds

2.1.3 7608-M-5 Rev 4 Attic Plat

2.1.4 7608-M-6 Rev 7 Roof Plan

2.1.5 7608-M-7 Rev 7 TES Tank

2.1.6 7608-M-10 Rev 5 Miscellaneous Details (Schedules)

2.1.7 7608-M-11 Rev 4 Underground Piping

2.1.8 7608-M-12 Rev 3 Schematic Flow Diagram

2.1.9 7608-M-16 Rev 0 Solar Basement Plans and Miscellaneous

2.1.10 6039 E-3-1 Rev 0 Basement Power - Pwr Misc Circuits

2.1.11 6039 E-3-2 Rev 2 Basement Power - Control Circuit

2.1.12 6039 E-3-3 Rev 0 Basement Power - Wiring Diagram

2.1.13 6039 E-3-4 Rev 0 Basement Power - Panel G. Connection

2.2 Specifications

2.2.1 Project Sunburst solar demonstration specification for

mechanical work dated 12 October 1976.

2.3 Manuals

2.3.1 Document No. OMM-1 January 1977 Solar System Operation and

Maintenance Manual.

2.3.2 SD Document No. 76SDS4281 January 1977 Solar Heating and

Cooling System, Design,

2.3.3 Model No. WFB Installation and.Start-Up Data - Solaire 300

25 Ton Absorption Chiller for Solar Air Conditioning - Updated February

1977 P/N 14084-609.
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3.0 REQUIREMENTS

3.1 Controls

3.1.1 Chilled Water Low Temperature Safety Switch

(Arkla Part No. 14537-298) (Ranco Part No. A22-2265)

The purpose ofthis switch is to interrupt cooling pond operation

and allow the hot water valve to close in case the chilled water

temperature drops to approximately 39 0F. It will automatically

reset when the chilled water temperature rises to approximately

460F.

3.1.2 Evaporator Low Temperature Safety Switch

(Arkla Part No. 14537-297) (Ranco.Part No. A22-2267)

The purposeof the switch is to interrupt cooling pond opera-

tion and allow the hot water valve to close if the coil temp-

erature goes down to approximately 33°F. The switch will auto-

matically reset when the coil temperature rises approximately
6oF.

3.1.3 Condensing Water Switch

The purpose of this switch is to energize the refrigerant dump

valve if the entering condensing water temperature drops to 770F
and will de-energize the refrigerant dump valve when the conden-

sing water temperature rises to 800F.

3.1.4 Condenser High Temperature Switch

{	 (Arkla Part No. 14327-296) (Ranco Part No. A22=2266)

The switch breaks at 1150F and re-makes at 1000F. It is wired

to shut off the hot water valve only when it breaks at 1'15 0 F.

't	 3.1.5 Flow Switch

(Arkla Part No. 14537-160) (Mc Donald and Miller

r
Part No. FS4-3A)

The-purpose of this control is to interrupt unit operation if

chilled water flow should drop below recommended GPM. If

F	 this control is improperly adjusted and the unit is permitted
to operate at too low a-chilled water flow, damage from freezing

can occur.	 B-17
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Note: The microswitch (Arkla part No. 14537-169)

should be replaced annually. See Service

Bulletin No. 91, dated 9-24-65.

3.1.6 Condensing Water temperature Control

(RCV-8 Control C-6C)

The inlet condensing water to these units must be maintained

at approximately 75°F or above. The adjustment of the conden-

sing water blending valve should be checked on every new start-

up and every spring start-up. The temperature check should be

made at the factory installed thermometer well - inlet conden-

sing water to absorber.

3.2 Level

Leveling is considered one of the major adjustments on the unit.

The unit should have been leveled at the time that it was placed

in position, but it must be checked again to MAKE SURE THE UNIT

IS LEVEL.

3.3 Chilled Water

3.3.1 Chilled Water Flow Rate

The maximum chilled water flow rate is 100 GPM. (100 (FPM 	 10.7

psi	 Press drop across the chilled water in and out press taps.)

The minimum chilled water flow rate is 30 GPM. (30 GPM 	 1.2 psi

press drop). Record press drop number stamped on unit frame

nearest chilled water lines. Press Drop 3.7 psi @ 60 GPM.	 l/

CHILLED WATER	
Verify

FLOW TABLE

GPM	 35 40 4 50 55 60 65 70 75 80 85 90 95 100

PRESS DROP	 1.2 1.5120' 12. 	 5 3.1 3.7 4.3 5.1 5.9 6.8 7.8 8.7 9.8 10.7
(psi)

Table 1.

B-18
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3.4 Condensing Water

3.4.1 Condensing Water Flow Rate

It is important that the condensing water flow of 90 GPM be

adjusted correctly. A unit operating at rated 25 ton must

have 90 GPM condensing water flow. The maximum condensing

water flow rate is 110 GPM. @ 90 GPM.

Record press drop number stamped on unit frame nearest condensing

water lines inlet and outlet.

Press Drop 8.0 psi @ 90 GPM.

Verify

CONDENSING WATER

FLOW TABLE

GPM	 60	

80

65 70	 75	 1 85 90 95 100	 105 110

PRESS DROP	 3.2513. 7514.515. 25160 7.0 8.0 9.0 

1	 11	 1

	

0.0	 .25 2.5

(psi)
Table 2.

3.5 Hot Water (Generator) Water

3.5.1 Hot Water For Generator Flow Rate

A unit operating at rated 25 ton must have 90 GPM hot water flow.

The maximum hot water flow rate is 100 GPM.

Stamped on the unit frame is a number that represents the actual

pressure drop (psi ) for this particular unit at 90 GPM water

tiow. This number Must be used to correctly adjust to the pro-

per pressure drop and flow rate for the particular designed

operation.

Record pressure drop number stamped on unit frame near the hot

water (generator) inlet and outlet and below the stamped number

for the condensing water flow.

Press Drop_1.5_ps-i @ 90 GPM.,

Verify

B-19V-



HOT WATER (GENERATOR)'
FLOW TABLE

GPM	 401451501551601651701751        80 85E
1.50 

95 100
PRESS DROP .28 .30 .40 .50 .61 .72 .84 1.02 1.15 1.351.70 1.90

(Psi)
Table 3.

3.5.2 Hot Water Valve a

3.5.2.1

f'

	

	 The hot water valve modulation controls the chilled water outlet

temperature. When the chilled water flow rate reaches 30 GPM

or greater the hot water valve is energized. The valve begins

to open which then operates a switch at 15% open position.
This switch action de-energizes the thermal delay relay heater.

The hot water valve will go to the full open position if the

leaving and entering chilled water temperature is above 44°
to 54°F. When the leaving chilled water temperature drops
below 45°F the hot water valve will operate in a partial by-

pass position. When the leaving chilled water temperature

drops below 400F, the hot water valve will move to the 85% by-
pass position and actuate a switch initiating the thermal

delay relay heater.

3.6 Solution Pump

3.6.1 Solution Pump Operation

The solution pump is belt driven by a 1/4 HP motor.

Pump shaft rotation must be counter clockwise at all times to

rem vent internal damage to the solution pump. Pully align-

ment is very important in preventing unnecessary belt wear.

Solution pump shaft should turn approximately 800 to 900 RPM.

B-20



4.0 START-UP PROCEDURE

4.1 Pre-Start-up Control Check

4.1.1 Chilled Water Low Temperature Safety Switch

To check the calibration of this switch, turn the "ON-OFF"

switch to the "OFF" position and remove bulb from well.

Place bulb and a thermometer in a container with enough water

in it to completely immerse the bulb. Add ice and stir con-

stantly with thermometer. Listen closely at switch for audible

"click" when water temperature is lowered to 39 0F. Warm the

water in the container, the audible click should be heard again

when the water temperature rises about 70F.

This switch can be adjusted in the field, BUT EXTREME CARE

SHOULD BE TAKEN TO ADJUST IT ACCURATELY. The calibration

should be checked several times before making change. To

adjust, remove the phenolic end cover from the switch. A

screw driver adjustment will be noted as well as an indica-

ting arrow for raising or lowering control point. Check for

correct calibration several times after making any change in

adjustment. Be sure well is full of glycerine before replacing

bulb.

i

V/
Verify

Note: DO NOT OPERATE UNIT WITH SWITCH ELECTRICALLY

JUMPERED:

4.1.2 Evaporator Low Temperature Safety Switch

To check the calibration of this switch, turn the "ON-OFF"

switch to the "OFF" position and remove bulb from well.
r

	

	
Place bulb and a thermometer in a container with enough water

in it to completely immerse the bulb. Add ice and stir con-

stantly with thermometer. Listen closely at switch for audible

"click" when water temperature is lowered to 33°F. Warm the

^.	 water in the container, the audible click should be heard again

when "the water temperature rises about 6 0 F.	 V/

Note: UNDER. NO CIRCUMSTANCES OPERATE THE UNIT	 _ Verify

WITH THIS SWITCH ELECTRICALLY JUMPERED.

B-21
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4.1.3 Condensing Water Switch

To check the calibration of the condensing water switch,

turn the "ON-OFF" switch to the "OFF" position and remove

the bulb from its well. Place bulb and a thermometer in a

container with enough water in it to completely immerse the

bulb. Add ice (or cooler water) and constantly stir with

the thermometer. Listen closely at switch for an audible

click when water temperature is lowered to 770F.

Note: IF A SWITCH IS DEFECTIVE, REPLACE IT.

UNDER NO CIRCUMSTANCES OPERATE THE UNIT

WITH A CONDENSING WATER SWITCH ELECTRICALLY

JUMPERED.

4.1.4 Condenser High Temperature Switch

To check calibration of this switch turn "ON-OFF" switch to

the "OFF" position and remove bulb from its well. Place

bulb and a thermometer in a container with enough tap water

in it to completely immerse the bulb. Heat the water slowly

constantly stirring with the thermometer. Listen closely

at switch for an audible click when the temperature of the

water reaches 1150F. Cool the water slowly in the container

and listen for the same audible click when the water tempera-

ture reaches 1000F.

Note	 IF THIS SWITCH IS DEFECTIVE, REPLACE IT.

UNDER NO CIRCUMSTANCES OPERATE THE UNIT

Y
Veri fy

V
Verify

WITH THIS SWITCH ELECTRICALLY JUMPERED.

4.1.5 Flow Switch

Check at start-up of the unit in the following manner:

a. Turn off the unit's main switch and connect a continuity

test light across terminals 1 and 2 of the flow switch

being tested after removing cover to the switch. LEAVE

MAIN SWITCH OFF UNTIL TEST IS COMPLETED.

_	 Verify

E-

y-:
x'
C -_
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b. Manually start the chilled water circulating pump (P-4)

and establish full circulation. Continuity light 	 ti

should come on as soon as water begins circulating	 t

through unit evaporator coil.	 Verify

c.	 Manually throttle chilled water flow with the throt-

tle valve to just . at the point where continuity
/

light goes out indicating the flow switch has "cut r/

off". Verify

d.	 With water flow throttled as above in step C,

measure pressure drop across chilled water headers.

Pressure drop should correspond to a flow of NOT

VLESS THAN 30 GPM to open switch nor more than 35

GPM to close switch. Verify

e.	 If necessary, adjust cut-off point. of the flow

switch to bring it within the proper range. , To

adjust, reduce chilled water flow until pressure

drop indicates the recommended GPM to open switch.

Turn adjusting screw clockwise to raise cut-off NA
point or counter clockwise to lower cut-off point. Verify

Note:	 ADJUST CUT-OFF POINT ONLY.	 UNDER NO CIRCUMSTANCES

SHOULD AN ATTEMPT BE MADE TO CHANGE DIFFERENTIrtL

SETTING OF FLOW SWITCH.

DO NOT OPERATE THE UNIT WITH A DEFECTIVE FLOW'

SWITCH OR WITH THE MICROSWITCH ELECTRICALLY

_ JUMPERED.

4.1.6	 Condensing Water Temperature Control (RCV-8 Control C-6C)

A temperature check is to be made at the Arkla Condensing V-1,

water inlet tap thermometer well. Verify

4.2	 Level

Location of a slot to be used for a plumb bob line has been

- provided.	 A good plumb bob, non-magnetic, with a "14F" fly

line to fit into the pointof this slot, should be used. 	 Put

the line into the slot and lower the plumb bob until its point

B-23
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is almost in the hole of the special plate directly below the

slot on the unit frame.	 The unit is level when the point of

the plumb bob is in the exact center of the hole in the plate.

Note:	 DO NOT ENLARGE STRING SLOT
Verify

Adjust levelizing bolts until unit is level.	 Threaded part

of bolt should not protrude more than 1" below bottom of

frame.	 Insert shims under bolt, if necessary, to eliminate

long bolt protrusion.

Once the unit is level, steel shims should be used to support

the units weight.

4.3	 Chilled Water System Check
x

4.3.1	 Chilled Water Flow Rate

Determine the flow rate of the chilled water system at the

-maximum flow rate using table in paragraph 3.3.1. 	 -

Press Drop	 /0. 0 	 psi

Flow Rate 	j (^, . /	 GPM Verify
4.3.1.1

Reset chilled water flow rate to the following:

Pressure Drop	 8.7 psi

Flow Rate	 90 GPM
Verify

4.4 'Condensing Water System Checkout

4.4.1	 Condensing Water Flow Rate

The flow rate data is as shown in Table 2, paragraph 3.4.1.

While checking and adjusting the condensing water flow rate,

the Solaire unit itself should be turned off.

1.	 Turn "ON-OFF" switch on side of unit control panel

to "OFF" position. Verify

2.	 Close the manual valves at P-2 outlet and P-3 inlet f
_	

in the hot water piping. Verify

B-24



3. Open all valves in the condensing water piping. 	 Make 3

sure the cooling ponds are full of water. Verify

4. Attach a gauge to the pet cocks on the condensing s/

water circuit. Verify

5. The proper flow rate for the system-is	 shown on

Table -2.

6. Operate the condensing water circulating pump (P-5)

only for at least five minutes. 	 Turn off condensing Verify

water pump.	 Clean the cooling pond screens and

filters in the condensing water lines. 	 Turn on

condensing water pump. 	 (P-5)

7. Open both the pet cocks to fill the hoses and gauge

with water.	 Bleed each line from air. Verify

When the pressure is steady, read and record the

pressure.	 Read the differential on the Barton

'. differential pressure gage.

` Item
No. Measurement	 Press	 Units

t 1 Inlet Pressure	 ^/A•	 PSIG

2 Outlet Pressure	 —N'A	 PSIG

3. Differential Pressure	 9. /	 PSI
(Calculated)

V

(Item 1 - Item 2 _ DP
Verify

G 8. Set the predetermined flow rate of 90 GPM by

setting the filter outlet valves to achieve a

differential pressure across the condenser of

8.0 psi.

Record Actual OP	 9.0 ysr 3
1

Flow Rate Verify

B-25
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9. Once the desired flowrate has been set, the position

of the filter outlet valve should be permanently marked Verify

for future reference.

4.5 Hot Water (Generator) Water Flow Rate

4.5.1	 Hot Water for Generator Flow Rate

1. Attach a gauge to the pet cocks on the generator hot

water circuit.
Verify

2: The proper flow rate versus pressure drop for the

system is shown on Table 3.

33. Operate the hot waterp	 (generator) circuit system

pumps P-2 and P-3 at least 5 minutes prior to Verify

pressure readings.

4. Open both the pet cocks to fill the hoses and.Barton 3

Verify
aauae with water.	 Bleed each line from air.	 Close

the pet cock on the outlet line. 	 When the pressure

is steady,	 read and record the pressure.

K

Item
No. Measurement	 Press	 Units

1. Inlet Pressure	 N4	 PSIG

f 2. Outlet Pressure	 NA	 PSIG

3. Differential Pressure	 /.	 4	 PSI
k

(Calculated)
a

r	
-	

= AP(Item 1	 Item 2
Verify

5. Set the predetermine flow rate of 90 GPM by setting

the hot water (generator) circuit setter to achieve

a differential pressure across the generator of 1.5 psi.

It B-26
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Record Actual AP	 (, '1 4psi
Flow Rate	 $ $	 GPM
Circuit Setter Position m tptN	 Verify

4.5.2 Modulation of Hot Water Valve Check

h	 On initial start-up check the modulation of the hot water valve.

1. Make certain the main electrical switch on the side of	 3
"	 the control box is the "OFF" position. 	 Verify

2. Connect V-O-M leads to OPI (+) and common (-). Lead

from positive (+) on meter must be connected to OPI (+),	 Verify

Refer to.sketch Number 1. Set VOM setting on 60 volts DC.

3. Move the main electrical switch on the side of the control

box to the "ON" position.	 Verify

4. If there is no voltage reading on the meter, check the

power supply and for loose connections.

5. A voltage of 9 to 10 V.D.C. is required to operate the

valve and cause the valve indicator to move from the

"CLOSED" to the full "OPEN" position.

6. Allow sufficient time (2 minutes) for the hot water

valve to move to the full "OPEN" position.

7. Put thermometers in the thermometer wells in the inlet

U" outlet chilled water lines.

8. Reduce the chilled water flow through the air handlers

by slowly closing the gate valve on the'chilled water 	 Verify

inlet to the ARKLA.

9. Watch the thermometers and the VOM. When the inlet

chilled water temperature goes down to about 52 0F or	 Verify

the outlet chilled water goes down to about 420F, the

voltage should drop slightly and the valve should

start to modulate.

10. -Immediately open the valves for the chilled water flow

thru the air handlers.	 Verify

B-27



11.	 If the hot water valve does not modulate as described AIA

in #9, perform the following checks in order:

(Reference ARKLA So.laire Installation and Start-up

Data Manual P/N 14084-609.)

a.	 Check both chilled water sensors for an open circuit.

b.	 Check 2-Input Controller calibration.

12.	 Have sufficient voltage reading, but hot water valve

.	
J

does not operate, perform the following checks in order:

a.	 Check both chilled water sensors for a shorted

circuit.

- b.	 Check for a defective valve actuator.

4.6	 Solution Pump Operation

4
4.6.1 V

-
Verify that the pully alignment is correct. Verify

4.6.E
r

Verify that the pully belt tension is correct. Verify

4.6.3

E Measure the Solution Pump shaft speed and record. Verify

Shaft Speed	 IJA-	 RPM

- 4.6.4

F
i

M

Verify that the pump shaft rotates counter clockwise. Verify

G
4

^_ B-28 n O^
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APPENDIX C

DESIGN DRAWINGS

t

INTRODUCTION

The following is a list of the Hanford Square Building #2 Drawings pertinent

to the solar demonstration system.	 This list of drawings will 	 serve as an index
r to the reduced drawings included in this appendix.

z Drawing No. Rev.	 No. Rev. Date Drawing Title

A-8 3 11/11/76 Stairway, Plans & Section

A-9 3 11/11/76 Stairway, Details

A-10 4 12/02/76 Collector Layout

A-11 6 12/13/76 Room Layout, Building #2

E-3-1 0 12/02/76 Schematic Diagrams Power Circuits

E-3-2 2 04/19/77 Schematic Diagrams Control Circuits

E-3-3 1 03/18/77 Motor Starter Panels Wiring Diagrams

E-3-4 2 04/19/77 Schematic Diagrams, Panel	 "G" External
Connections

E-3-5 0 04/14/77 Schematic Diagrams, HVAC Interstage
Controls

t E-3-6 A 04/12/77 Relay Panels HVAC Interstage Controls

E-4-1 3 04/19/77 Electrical Control	 System Basement
Power and Controls

E-4-2 1 12/02/76 Equipment & Conduit Layouts Motor
Starter Panel

E-4-3 2 01/04/77 Equipment & Conduit Layouts Power
Distribution Center

E-4-4 0 04/14/77 Interconnections HVAC Interstage Controls

M-3 5 04/05/77 Basement & Attic Plans

M-4 8 01/07/77 First Floor Plan,	 Ponds

M-5 4 04/05/77 Attic Plan

M-6 7 04/05/77 Roof Plan

M-7 7 01/07/77 TES Tank & Miscellaneous Detail

i M-10 5 04/05/77 Miscellaneous Details, Schedules

M-11 4 01/07/77 Underground Piping

M-12 3 04/05/77 Schematic Flow Diagram

M-14 0 12/27/76 Underground Piping

F̀M1 C-1



Drawing No.	 Rev. No.

M-15 0

M-16 0

S-3 2

S-4 2

S-5 4

S-8 2

101 0
(Shts. 1,	 2,&3)

102 0
(Slits. 1 & 2)

103 0

104 0
(Shts 1 & 2)

105 0

106	 0

107	 0

..1

r

•	 l^

4
i

Rev. Date Drawing Title

12/27/76 Solar Piping In Attic

04/05/77 Solar Basement Piping

06/22/76 Floor, Basement, & Foundations Plan

08/16/76 Roof Framing Plan & Details

09/15/76 Stair & Solar Collector Tie-Down

09/21/76 Reflecting Pond Detail

03/08/77 Lengths, Hole, & Burnout Locations
in 3" X 3" Tubing

03/08/77 Custom Drilling Beam Mounting Bolt
Hole Locations

03/08/77 Location and Installation of Collector
Beams

03/08/77 3" X 3" Tubing Layout for Center
Sections

12/07/76 Detail Drawing of Struts for Collector
Mounting

03/08/77 Locations of Vari-ous Strut & Collector

Types

03/08/77 Collector & Strut Mounting
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R :'h'• Ŷ '.p'.1 • .4^	 q

Do Nc-r SPIrcIK	 2.4

t/O' PL'^WwD EW W C{Ci / iI 1	 'i i, r:D

1-r wL[ T«LL 2 • E	 [OL
INJT i SOFT FtG .LCT ID4 utL

CAC
TiIA

i--_.	 .	 n

:.	 J



Y

. C r.'+klt
.t Fw•.E

Cis	 iTLIU..Lt•,
Twt L- - 1- ST: 1` WALE TL'

L • .. 4 {CT. --AL :t T / mw.A►LY.
- Spa N...lL$ REPRODUCIBILITY OF 11Y,L,

ORIGINAL PAGE IS POOR

^.t ITJ

'

â -L•• lVwkeS

J,T,11'.•R UC ND
ACCESS	 .ILL[ 1u -P► G.E T [[M14tC)-	 1	 Kea Kl Iu ZTA"'Mr. Y*'t SOLT

—wA,Ntt V4 uE0Pt1A.t IbSELT

/ Yl t {OLT	 ^/	 3,U^• STEEL. TULSE

L '
is L •.., t {CET •4

^'ir' 7e' . 0 1

L z•-

—	 --- t	 Ya- DAP IM 2 • 4 sot W R

-- ---- " - — 9/* 't• PLESSED STEEL NUT M A vtOJ1.CTIOU

	

J	 WELDED MST C140 FASTlUEL GUFCO of
STAUfAtD FIRS StD STCE.

-L-roor DECK	 -

(' L-TOP CNOLO T.J.GtCa /

L • a fOl
vtC XCTK

3•Z • A CONT. SP (7{01 	 - _	 S g • • Vp u[,FLtua DAD8- . O.0 IN EA WEST
^•	 [[,^ ILECTKJN ST	 al ^OIU

L	
TJFO CCUT.... TA

CALIT 51mip
^,^.\	 B/u COO uc.

I
yl 

t 1 ---TO P CNOF.D T.J.
Iq

DEL 2.4 WI % "* 0OIT $ .N
IAC. T J. CA UEL PT. - SIM TO
T11 AT SNpwu Iu SEC TS u A/S•4•

I	 (octwws.IEes

A
SECT 1 O 1.1.

2 - T -4

V- --A.7-7-1/4MACNb.E d lTS
ASTM w?C7) - -

)LCTE. TIE DCOJ^H% LOCATED a -72 - * O.C.

0 AC
S E C--T jo W { }

1	 ^ NEwT Du MPS `	 -- _ _-

	

I	 f	 -FASTUw _• ̂. T T I.
SGUI, 2 • SLOCK14(. a 	 NETAL ► Mt c+ AJICNOLS
EACH T•J•(TY ► I CAL)	 (TY ►I[K)

ITVF,

	

	 r rft t'1 n IIOL LED lZ CETAIU	 .' PLYWOOD DECKT•
A • A CaE, 'T'• v1UL	 ._._A_	 1V. iYOL _	 _ )	 2.10 GOUT
a •.,ES ,CAC,: U41T	 -	 —_--	 _fTO► Or LPOF DLL.

	

I	 --	 TOP dNOtD T 1.- d,

	

• ^dt •O''G"{ 14i1DE PA,.E	
I T• LI(	 '!A- UD SiACE CNKY)	 SPACE OY	 NK^ENp	 NLY)

	

'^TLluc.lt) At! 2 EY •a •OATS	 ^.dy^	 ^"1---^,	 42-.^5^:..
°ttT NE ACS C ]. i. 'F S1K•u;.EK 	 ] EQUAL SPA_ES • 1

	

- CAl COl CACN ST L\Y:.l t.	 V -.	 ^	 T'' I•^	 ^ ^ EQUA L SPAG CS' 12^'Y.^,

1;	 1 O C. `uDEt
STl'C) 'NOEL SECT 10

va- : 1 • o.	
S

1• WSLOYIDC tCOVND WAS MILS Uwttz. ALL NUTS OL MOLT HEADSlCAlI64 'OAI *10M,
Z. V/114T LR ► OSCD CAM ISOLT MEAOS/b UTS OM 4TAIt "ut,'LLLI

YII-r. SLACK PA,L.T,

v1

't

t.0 A	 I Aa

%^„

r> Nono a I6	 GLYMPIC	 ELiGIIJEEG711.lG r CORPORATlO1JrNa	 !	 PROJECT SUUbURST —	 50LAR	 DEMOG5TRAT1014	 w Oe
•sUNSTNOw	 « ».	 *....	 14AUFCIM	 SQUARE	 RI(NLAWD^ WA5WIWGTON

I. 
r 

11
oN	 JAU	 1.4uwT N

f 
f 
a
Il 

fA 
Nl ♦ 	 aMw1rN RRf

•

/JID M 1l \^`^+

STAIR 4 t7LAR COLLECTOR TIE"DCWU DETA 1 iS	 c"
s„1I`w.w wla	

T^1^7	

J	 J
tE... w+aw	

^ o.«	
R E^

U-3u



ODUCIBII,I,iy
 OF THE

VILA

-ORIGINAL PAGE IS 
POOR

C-C, '"A"—	 "'Mo 6

'r CICAL

&AMD 1L .?

/Z\

I - Hl^ IL̂

AIVM

u
	

I 

11r=

L
	

bi
	

P0UD f "L^ LL.%V.e-cz	 cyl ►'cP"	 ZL

5UILD14L, L'"t
,—DOWW^PDUI Stit PLASTIC ;IfL SLEEVES EMBEDDED

ViW . FL.	 PLA. FOR LOC-1	 1 ^ CC'wC %41 UW(.	 "aw. % . C{ 6

"I'v	
rf^'	 S1-A(Jkr.. T.OLLUd C C UL  SLAB 6to LOCAT ^ou

-ELEN. 404." . 	FLtV 404

4 , -rmit qr SLAb
L	

/ N,	 x ^' Z
IL r IL

	AT

E^ S10!T:"/ 	--
vII 	'G.&- 'Yo, WELDEL Witt m-Ak

TYPICAL SECTIOW 7HRU PC JD
/.• - I-0•

Al. I	 ."c.1-- .1 AIT W417,jkUFT%?.1QU, 1^ REF

-w"

40 41t"; '̂""T
JAU (J*

9 -2-7,; ^Au Flhf
11 -77C.

4

D PQ%I)	 LEP-.2i

_-	 _-_ __-___. I	 MAUI: kAI'-	 ^ ____-_______-__ _ _ _

Z' Z'	 2	 z

PLAID	 PCQV)5

.^w. ^-'	 ^^ ! A.. NTN
I

I r,11	 :A

FIN LP1j	 ^^Kfljl .','L
'̂ Et SIT E

'SC

io
' 
T 1%

--------7=7:3— TC Lk^VEL, F.CM
VA.'L'	 EWA IL '.11

Y."



uAur RM.	 f'

"10,011 LOC	 ^AWTyCr
SEWLL 6'a eE O.v
Ulu FLOOD

t

REPRODUCIBILITY up'

ORIGINAL PAGE; 10 POOPv

\ oOUC F^COL LISv. YO[. 1^ (TTPKKI

q'• VlrwEL CD^t.17 ' •_'a BE•JW
,^eA^E

^r

Al

i

c'
—7—

STM Atc, - E

El4J

=	 =	 •1a ^i'.^yyAT
_	 Z— ti

..-'.•-•	 SEE - "FICAL SEC'^IJu
T»[V Pc o, CCt RE,VF. E
f IMtk1%,u% ": T SNOWw

ucTES:
1. SEE OWG M- ♦ CO[ vOIATIJ45 Ji A.li WAVI/

PEUET[A^iouS f CAST 1M p VACG ^Tt►a5 [EOv^
_. PCUOS LES GU CASED OU ow-n M C OOVL IF CC

,.SES CCNGT '- TS wA - !''STOWS C.•uE! AN[WED) »
Pkc. ,DE0 6 LOT.( SIDES :F IOUo.

a 1'I47y1DL .V.MPLAkISQ EYDS 00 FOURS A • , SMOWLI Ow I
MA4CU1\S IC %16 SttTED 14TC SlktvES CAST 1V
COAC ttT! ^IDLWACI.('"C SG tt-ovAS}E,

SECT10QI ^-	 SECTIOU-^?^
Y.' -	 o•

• ^
	

1'M[,T0 M ^^	
^^^11^

1
^+ N^»^4i	

Qj1•^'	 ewu NSTROr
♦,,A	 M O R 4 A N

FARTNF.S.-

^	 I	 s..«1.. w.r ro^a

	

^ Yr1'	 rRO.[cT

AS46110,840-7 LYMPIC ^NGI^^"t 'ti111JG CORP01ZAT101.1
PROJECT SUNDUR5'Y — S,cWZ DEMOEJSTRATIOW^:.....R,.. *--. HAU GORD SQUARE	 ?ICMLAI.I D , WASAWGTO1I

	

I)AEI Y.;A 1..	 oMW— Tln[

*	 REFLECTI	 POIJD DETAIL5

,-31   



!of •ufN:,Y/I 
44I 

cM 7•M /LA'Ir

A• — — --

DwILL I^ yu.
Wolf	 row
P00N7 M0IANT/N1

Lo-e

3=n --» 1r	 /6-0
II	 ^

SICT.?I-C ! ra IAW. 1. 1 /I. TMI4 !GI	 ^ ^	 fK frow -A (h Ip•/ 1A 1 / If IAeI Y1.
s

SCALE : l am . /-O
Pot BELOW

SCALE : /"- /-

row NO'E SPA, WI
pE/fR eE, ow

'T-dA. AAxE3 ^Nsu
I	 i0A	 s/N1 MAWI/UI

SDLITH SIDE
't MW k &A Wki	 DIMWfION	 —ov
/t ACCfiS A40LE	 CALL -Oun

oN 70P

w+rom -D

	 / T•D )

AV rc
- OW SEAM Wu

uff0 ME
/af-A

I
SECT

20 REq'D

le TN	 9s
AND

P 	
6ECT/0N-G

17, TOW 2 r,,

	

/9 REQ'D

 -7^r--- b ik 7	 ._fT

/O-f	 h-O;

vet	
r)	

K•f -

%J 	 r-
•TI 

	

y	 •

1-6 1
^YIl

4

/-c	
4-41 

,ny	

f -.^ +1

sFCr/oN-C	 •^	 /7s-C C
	

•
/8 pfQ'D	

►

z -c4 —..1	
/ REQ'D	 —

	S 7; 	 /2 •1

lIs 1 /4•	 ^	
/e-/rt

/ EACN REQ'D	 f

T^^^

^ s4	 7-2i	 /s-//{

nn AA ** 

9- e1	 ^'` 3-04
^-2S	 I	 (` 2-^a	 )

	

•	 y	 •
l REQ'D	

IB-2	 .-- 1-S ---y

S-Op	 1

/0s	 •

I EACH, REVD	
7-71	

I REQ'D	 y

)U ,IBILITY OF THE
'AL PAGE IS POOR

G5'



/•-D
^ ja=U FJLAAL

20-0

IS-N

n 13-1/4

_50UTH SIDE
lown-- VORTH =>,

NOLE SPAC004,
P •FLOW

dN. IArIE TRRR
aTEyT MOYS'fIW

_ALE : I".I

364	 --,L4TRODUCIBILITY OF hit,
-j-4
	

ORIGINAL PAGE IS POOR

-ci	 6-A;
= AA{

A-Edt

Or 5:
(D ALL NOLE LOCATIONS ARE TO BE if	 LAKES A" IC B NORMAL

TO TNf !N; OF THE BO 3 BEAM.

AEE SU666STw CUTTIN ♦ RLAN FOR C41rrINR 20 -FOOT LEI16TNf MITO
SECT P"- AXE LOLA "ONS WALL TWN.Rf 6WEN FROM TOE FACTCMV CUf
END OF EACH REAM.

O
TOTAL LEN6TNS OF ALL &LAMS AYISr Bf _• j^. TOTAL LEACT06 ARE DETERMINED
TO ALCOASODATf WOOF MOUNfAN6 BOLTS, AND MINIM IZE CUTT/N6.

© ALL SECTK)NS ARE TD EE LAIELE D IwrN THE yNl•NE PART NUMBER
AND DIRECT7 OF NOEfN AS INDIOArAD .

A TEMPLAT6 PLAA1 DRAWINel FOR THE 6NRNGVT OCT/ONS Is s.MrN ON mvr?
TSR NORrN dAn r/ON ARROW ON TNIS TAMRATT AWfr CORFAfPoND T• TAr
NORTN DIRECTION ARROW SNOWN ON THE OR'AW/NEI6 .

© NOT yMWN ON DRAw1N65 Wr WILL Of NEEDED ARE 2-ZO-d AND
s 4"D MR [FOSS Sff.71"S . NO AOLfS OFD'D IN TNESf BEAMS.

O
ALL 3 N 3 T Z/NS MWsf BE PAINTED MALL RUST PROO F PLANT.

O
LDCAT— FOR VEA'ri(AL POLES WALL Of PROVIDED LATER.

C) No ONfFLUrf IN: 	 11 N- D
2 S, 12 N
IS S , IS D

.Y A, 219, 16 C, 26D. ?LE, 1LF

(b) RURNIer AT TNLSE IflAT,LW ONLT LN if-A, X01, ION - 6

6 -/o j
f-4-3	 3-248'

s-2g

AS 
"^GZ	 PROJECT -! LW JBUR5T	 6039

C; k JYh
LENGTHS, HOLE ARID BURNOUT

LOCAT'.^AN5 11V 3x3 7VBhV6 SOUTH $I,--

C-32



2-9k
/ REQ'D	 I	 • IEACN REQ'D

/0-04

-..,'RODUCIBAGE 1^^ RE
ORIGIN NJ,

S"

l^

NORTH 
_"
5!DE

^

FOR WI F SR	 .ti	
DI M(NS^	 -^

RE /ER ItLCV/	 God Ctrs
CTBco)

ow eo-rt
/^ qa E}
SG., TOP,

I-1 try. .alts 7rau
t cow •	 wear /4cuW 6

I

T-SCALE :	 r 

fCALF	 I"^ 1^0 20-d

FOR KLoW .-1

fr!rl•N-F (/N n 9. E I?. r/w.L4Y	 SEc TAW -D (L. 1w ?r E /I u — row
S.

I•'	 Q9	 2-c
SE C7-1W- D	 'IDS/ 

;B REO D	
r 9	

/ REQ'D

z-2	 ♦-s	 /c-e --y

Iw ,.j
RND
^ 	 feCTION-

	

I ^Y 11IC J. Z/e N •	 •	 T	 •

/9 ReQ'D	 I	 - -
3 - S	 1	 ro-e	 n-/I

7-1

$	 9 9^	
/4-0

s•e
LEC TION- F 	 ^	 •	 t

/9 REQ'D

8-2—^lON - E	 r ^ I	 ^ —-- - —	 r ^	 l2 N , I3N, l5 N

//w 0 /4N
/ EACH YEQ'D

/L^Ad
/ REG'D

oLDOU-T FRANM,	
2L °

4"	 i2-O	 11 - 3 ---^
4-L

	

r —	 •	 —	 —
`-p

L-B,
	

17-24	 --^-

	

2•L+L	
3-61

JZ	 4r	 11-ll

SIKI►
WELD

it CNAMFES'



T

.h.

ORTH 51DE
a+L[orTa A.Ar, hJORTN- -300._

QI MlN§!(1A(1
CA" Ou1f

/fALCtSf Maf
d. TOP. 4t

^i. ^^.
.q.F	 .&M.

T B CO)
J

F'O[ ""'T "Of lAII 7f^• RATI
^••

BALM FTRYf
MIPMf

0;;;i

+ + -	 +
^ D[ILl ^ DM

NOLC	 rm
N
t/

FO[ XFO7
MOI[y{/N•

— — — -- — —	 -- — — — — -- — - — — — —

SCALE : l"s /

^	 f
20-d -.,

G-4D

JfC 74IV-D 0.TM•'. 9. • If. 1MI tFw )

^+ Ff

2-G

K-e	 _
•-/	

20

w , 13w, l5 N	
^ '04

4-10

•	 y
N REQ'0

4-IO

20-0

Iq-j

-'JG 
AL PAG

a, is POUP,,
jjdGIN

/7.9t	 21'G1

21-O

^^ y

lq 'Of 	 ^.	 sFL7v
WILD

/7-ll
p0-O

l7-1 —^1

7-B3f
T-2

4.7

,E LD \
FLD l—

PROJECT SUNB(JR5T 	 boa

LEN6TNS , HOLE AND BURUOUT	
lotIN 3 x 3 TuBlIJ6 NORTH 5/DE

C-33



/ SEAM REQ L'

3 SECT/ONS

I R M.ES

f/dT Ti.NVI-Ar6 ARROW
1AME &Ric "CN Ai

Pow 0AJ -runab3

CUTTING PLAN
MISC. SECT/0/JS

e=o^

2 amr	 REG L^	 .-

— /Of .1./OM-[

/ BEAM RgQ'O

3 SEC roes

-cg

s(cTAw- /4's s^ 	 «*'w - M. .e i{ [vrrR7ri	 _.	 y
1i 

CMAAFEE

7-Zy' 	 iD Ow-0.
Owi /OE SM

TO i( l Vfrrill

A" Wt ID TO

C./i. /at srT i

7 '0

I BEAM RCQ'L

Z SECT/OHS
WELD TO /ON - D
HE[R to D^+'S /01 , off 2

^+f
r.s ALL OTHER Irgr4N

C4fTT/460 R{K{ +{ {Ml. I" 1

SECTION- /6, -8

pDV PAGE 
IS POOR

(LQ/LLL	 DMA IHLj	 };, I

	

cw TYI,NiS.	 +

i
OVA,

TEMPLATE FOR BORAIOUTS	
Lpoux'_

	

+nur V^ GE 
Npeoc.iO"tC 

nvM1' i DI/ED	 U w



LABELING sYSTEM
SOUTH NORTH

A -A	 Is-8 /s -C IN-0	 IN - C /N-F

2s • A	 23-8 25-C 29-0	 2N-E 2N-F

ss - A	 3s-B 36 - C 3w-0	 3.-E 3N-F

46-A	 46-B 41-C 4N - 0	 4N - f 4N-F

5s -A	 5s-8 fs-C fN-0	 5N, -E SN-F

(.s-A	 6:-B 1,,-C 6N-D	 &N - E 6N - F

73-A	 7s-8 71-C 7N-D	 7N-E 7N-F

8s-A	 6,-b 86-C 8m- D	 em-E BN -G

96-A	 9s - B 99 - C 9.r-D	 9N - E 9w-f

IOs ION D	 Ion - E

lI s //N

/2 s /2 N

!3s 13N

14 . 14.

ISs /fN

1(.i -A	 Ks-B /6N

1 7 s-A	 17s-A /7.-C 17N-D	 ON- E /7N-F

l61 'A	 IBs-B ICs-C /BN-D	 I&-E /an-F

196	 A	 196-8 /91 - 6 19N-D	 19.-E /9N-F

20s-A	 201-8 2Ds-C 20 N-D 20N-E 20 N -F

211-A	 216-8 2/s-C 21N-D	 ZIN-E 21N - F

22s-A	 21s-8 22s-C 22.-D 22.-E 22N- F

23s - A	 23s-B 236-C 23N-D	 23N-E 23N-F

24s-A	 24s-8 241-C 24N - D	 24N- f 24N-F

25A - A	 256-8 25s'C ZfN-D	 2fN-E 23N-F

26s-A	 261-8 26s-C 26N D 26.-E 2.1,.- OF

EAsr-%N,s ,	 5L-C NUNS (Na Noiss	 R ^^ewwn^

EW-1 L- W- 	 Ew-3

'-'at x 	 ^ 	 PROJECT SUNBURST	 6039

MISCELLA4EOU6 DRAWINGS 	 ^--

C-34



A

Y/
r-{.e

s

f,^/H N•s

M/J.1 L

I u-r, f.4. 94- e A —

V I> •N. t1/ v•0

IS - C_ 1.... 0'-C ../

18 5 -C r... Y63-L

n

4

P

M

IS-A r Nr. ')S-,4 .MD	 JS-R -N•+ 9S-8 AIA

IGS-A 1./.165-A	 175-8 f'" t65 ' 3	 HOLE SIZES

n	 M. . CA.

1
+•if l: r.I ') t C... Vrreos

Re p*/fr .T m.wAaene.r

Mor rw f • t D.A+ Co.,"-
I^.r. A -^'vurr

Ri per--s drPLA tf Mr NT
1- •.• 6RECw.. S.—I

New , o. a pt, .-e-
FA .. .— E.D or BE.A)
A	 3A4rf /Mte-11
p4PIAiG—e,1 FA.r of

riot Crrrr RL—r.

• .1f z: Hol CS W 1r. N.ir rrAr

lj-1..r Drs rtAfenr.T
([rre—D DIWW).wL

eEp•,YG SPE"At CAC. 'o
PBEv .3r r	 AC(ASS WLIF rE 

six Or r.E Be...	 ^1	 1

5LCTIC-	 M m	 P	 P

S C c I1	 ' '6 3 1I	 ' '/e
5^-c I-v • rq 3 n

4 - C 0 - III - %. 3 -101/'41 - %.
S-(_ G_10j -4 3 - 11if -%.

- C C,0-11 A. X. 3-11 )" - ^6

7s- c C " T -%. q-0

^v' - C- 1-Ok.0 z)	 4 - 0
)y - C 0 -11 7. %. 4-0f -%'

	

l y> C I-v'i ''ry 9 o'y 	^/

C.

<7 > -L 1 -0 51 u q 6!

> C I-0	 Al
+ter

5EC71ON

IS -A
25 -A
35 - A
4S -A

S'S -A

LS - A

^S-A

8S-A

95 -A
115 A
195 -A

185 -A
195 -A
2u 5 -A

p1S A
225- A

235-A

21 S-A
255-A

2(.5 - A

oD j
C) 

AGE IS POOH

G	 g	 H	 h	 r	 i

0 g 1Y1 . •̂ i 6-4	 • Ye 12-q
D-4	 • . b -9	 +Vt 12-3	 '^!
0-4 14	 ir - q .Yr 1 2-9 I•%.
0 -,q 14 	 L-4 -34.12-3{-!e
0-1 714 • % 4-1 + 1& 12-1{^-i.
0-4 A6 YA 6-5'j+% 12-4	 0
0-q	 .;46 e.-3,	 u 12-4	 //e,

0-3 1 Y/ 6 - 3'R. •'r^ 12-3	 - iy

0- 1	 +ke 12-4	 u
U-3lf1-%B 6 7 $ -A& 12-3t —*"I•
U- 3 ye	 12-34 -4^
U-34 •%. 6-3 /j -/,.12-3 % %rl
0-2-. u 6-31k-%g12-2^-iq
U-3 yr- $14 6 . 3% -Vq 12-34 '%6

0 2	 %q G 24 - %2 12 . 2 I::',fµ

0 2 %n.- %B 
G 27yr -'/^ 12-2 W- %A

Stcroa	 J	 i	 K	 r	 _L	 1
15-6 5-L^l.	

"4
	 • ''/r^ 16- 1, - YB

2 5 -8 i- 63f ^l 11-I,'l► rf/a IV-10:f+ %B

3 5 -8 S-bti '4c I I-G 1; • VK 16- 7°'	 %n
'45 - D 5'6Yr - %^ II-(,„ y7jA I6-lu lj ._ .
SS-D 5-(.%	 11 G^i - VP 161U ) %q
LS - B 5 - to	 p 11- (o yB + %. 11 - lo	

.1/Q
75-D 5 -6$ - 31. n-7 '/, 16 10 Y
$5-Q 5-6Yr +1'wll-7'/BI6-UY► I+7p
95-0 5 GN ' YR I U-7 +).16 n :-:q

175-8 s-71k •%^ II-7 4
p

.% IL 11 f f%w

19s D >-7 1 - %6 p• 771 '	 %q
2C 5-B 5 7 

A, 
+%1. 11 73w + Vo l 16-ij	 A

215-8 5 7 raj L U 7Y - %r 16 -"4 -7/v

125 9 S d I- s.e it 	 - 7 It, - n	 -%6

1 , 35-3	 0-0	 %.

5-e%I- Vr 11- A1f •%.17-L 
1	 14 11- 5 111	 si' 17-O IL	 %.

SECTIuI J Q i l l R I r

IN - D 3 '^1 + ^}	 3 % •'/^,

2h r) 3-l ei' iz G 3 /z

I	 =,
. h-D 3-7% -%. G-- r

4

E. D 3 6YP .yA 6-: 4 •h.

21 N-D z. Y. •S . G 3y1 -'

•^ i 3- 7 d -^

2 N - 1i 3 ' is ^. L 3 YE - 'i^



q'

FIZF5
C. .

IN-E T.tw ')N-E ..D

I-N-f rww 26 v•E
IM-F T.P. 9N - C ^4D
17N-/-- r.,.2LN-or

14 r r«,..9N- n ,.n

l^ w

T	

:'RODUCIBILITY OF THE

? 11GINTAL PAGE IS POOR
SECT,.'	

Q
	 9	 R I r

2A'- 0 3- 78 - Yt 6.3

SN-9i3-7	 'YY 4-31	 v

—N -D i3. 7% -%^ 6 3 %y 3i

D 3- r %, G 3Y -%^
-	 p 13-'-	 c, G c	 + rbl

I

19N- .) 3-G 3', • 5y 4-2	 q

3- 7, - • 6 3 /t +Y,,1
r:-D 3- 7 N. "F	 ^ 3i ' 

X,? 1 Y+- 1. 3 it ^  L - 3 A, - ti

secr,.h 7' t U

L'

V
v

1
W w

1N	 E 1-74 +14 6	 h ;. 'ie 12-4 'i tit .^/
2N-E 1 -7 4 '^^ -f,	 J'r ''8 q.11 ji 'Y^g I N-Il ik .%

3N E 1 -	 7 i1 • % „-11^ + %n. 12 U i^ !i^w ld n •YY,
q N"E 1 - 7fr u b-rl a'%y f2 .11 c i8-N%f"i-'/,^
571 I	 7 %^ 6	 ! -% 12 - 11 P'j - 3 ,8yl Jp -^
1 N-E I	 -7  I' I -''/4 11-11 'I -% to-ii yr - 72
7 13-0 - Y/. 19-U %b
1 N t I	 b •%. -7-0 0 1 3- c $ ' X, 19 0 434,

rHN-_ I	 fl y -/ 03,• % 4-0 %, 9 C3(^ -3/r

17N	 - '04 0 7-,' *% 13-D •^^ 19 G^ •%
bN E I -^^ 7- 0 4 y 3	 v3rr. %w 7-04 +Yz

19 N - E b y» •s . 0 'r + iti ld	 04 - Yir 19.0yi
^^.N- r , - 4,i( »'/,^ '- J% +Yj^ 13-0 % . j '9'Udl ♦% 

Y

11N-F ;-7% +'/e 11 R t 12-11 1g ^?i 1811.%

-4V-6 1-7 j• - yQ :,-1'Jt 16- 11 v
^-^,n -^^ 12-n • i. e•n^k •Yi.

2vN-c I •7^7 -ify b-6 /^- /, I Z- I^M_ /rc I. r0 s '%v

SFLTN4 x t I	 If I	 y
w . F 4 . A %(& 10-2 3r 0

2N-F 4.24 U 10-2 y8 O

3M-r 4- 2 )L 10.2.j
4-1 1'i o 10-2 Xb v4N C

5N F 1-1 PO -A l0 2 11k -^^
GN -F N-1'jj -/ 10 -2irb -%^

71V-F
gN G

-2
4	 3

'%r
/,

10)-211
to 11

-4
0

9N-^ 4 . 7 Y, v 10-24 -3e

17 N -F 4-?.4	 0	 10-34 +h,,

I&N-F 9	 10-3K U

20 A/ 	 I 4 . 2;F,-v. l0 3y •X,,

21N - F 4 -24 :) 10 -24 v
22 N - F 4 . 2%.'A 10-2/4 +%1.
23 IV _F 4-2 + /,10-2 1re u

1 N-2F 4- 23{ U 10-2 4
2S IV F 9-2 ^j • /11 ID-24 +Yb

2GN-F 4 230 '%1 10 2x

Pk JECT SUNBURST	 ;039

DA'ILL ING L3fAry MOUN>'1N G- Rot 

^""""'•"•"^ ^ E_	 NO[E LUC.^TIUNS	 IGZ

C-35



i'r

.5

	 11^	
I.1 S	 15	

1

	

1
	 r,

WS

	

M

	 4 14	
-t A
	 i

1-8

.^	

'	 Il

	

e^&e	
i

n-

7 5

4'1^

l !^

jy

i
i
I

y ! y

:^	 12•I j%

♦ iiY
I

I
^	 ^	 I

I

^	 1

.A
I

• A.

•i	 4

1

I

I

17 s -c	 I I	 ^

,II
^- U ^ J
	

I

I^^,

6- OaQ	 I

8 -11

H

w +F
	

T
1-11

d•11 ^^

11
	

1
-116

Nolf	 DIt KAl6MEA'r Or rmf	 HaiEE	 Tc rw£	 1

LEFr	 aE	 Ricrr DF raE EEAM	 f^	 •^„
(f	 RFCOWD	 IN A C ,RCWi	 4bjAc.

At TBL AiRRopRIATE	 swial .	 (A

VALUE	 IAo,(..res	 Dis PCACENLwr	p	 i	
II

TOL	 LEFT WNEw FACINC hksrH CNn	 j 	 +

OF -r"L SlCr,ov AS F/ELAWEO J4

DYAW,NG /Gu-^^	 TH
Op^C1^II^11`Y

^	
AG

	 1$1)0I

ova ^^
l i



F 1.

1^

	

iI

7-1

r V

17 Af

1^

I)DUCIBILyry P 

T

OALL PAGE 15 0

ON

1.110

14 N

11•1

ol P,

! 1, 4 l	 -

ail UAW

V/ T

77



wa4:Q—U2

t^i

.CALF

-bLiEC7.14 MC UNTIN6 HCAM

iL,. 3^ ear

1	 FLAT WASMt: P »+T rl sr-t,

' 3' NCoi'l.ENE PAD

t14A1' AArn ^! '^ ' HCc! '<

-Aar WELLED !	 f.:•t°

r, A L !• t

CA Aj,

OF Tii^
'O'DUC ' AGE S Poolb

()KIGV P,L

,JCAT t3 NS 6F C(,LtkCMt NTItC- r3£AAt-b

r s ^ ^. I	 ` 4 4

^ h E, { 7 ^	 ^ L

_	 Z

W

^L

Z { Y

J

r

y

Z

I

{!_ 2	 n i • {̂ m
L

J

N

akk	 Lx'Ari4G	 /W

Z 2	 2 ^ ^ 2 ^ IN' TtiKf^.^1't VA

i Ks+t rri^	 IEV.—^ -^ ^I NI ,, o	 «^	 sr,atlN	 ^
Y I ^I ':I

^I 'I

,I

^I

5 I
a

n
m a a u

Y ^ ^ n ^
v

_ I

< < c a a ^	 ^ c ^^^

r

J.2.orxs	 n r t

VA.r. 4 .r

DLAM INSTALLAT/r,N

1 Ara ss #w



Ms 6F CoElQC tLG w, Nr\F t3FAM1y

y^M

4	 k

T	

Z	 -

M1	 ^	 h

i	 z	 <

h	 n	 h

^ I	 D I	
4 I	

h l	

^'I	

M1

3	 •	 o

r
•! F	 C.2AWVK	 101

iv• rNik r • . v% ub	 A I	 a	 : I	 ry l	 i t	 t
haw r^rw	 IENr.	 -	 F	 .

w	 e	 ^-' r

J
v	 ^	 AS	 I	

r
r	 a	 .
^	 !	 h h

t

,r	 <	 Q

I	 ry I	 ry I

^ I	 h l	 ^ I	 4

J

3tv	 <I	 a0	
O	 a	

^ II	 VIII	 NIII	 MIII

N
Nrl

—: 4 •"

A N( uwrtw6 N.EAM

x" r

W.454tf M 1 iN scl.

NC (^r a ENE PAD

cr wfturD

'.A

— .. . !'l nrktU

r^
^<yr!v^ L/.^41/j{

3^^
,^RODUCIBIIIT1 ^

,01UGMAL
 PAGE IS ^N t

N

T 5 UN3 UR 5 TPRO T FC	 ^a39

	

.r......^r,	 /1 .__	+...wiw Ar	 ^^^^,I IV/f A/V[) lNSf^I LL AfIG y	
l03

	

 ^^^^	 OF COLL EC r ^ 1. Mc nt r/tiG RFANS

C-37

1



M'	 4t	 u	 N	 n

SOUTH SIDE
34'r ILD"

30	 L.	 LL	 10
I	 , 	 i 	 ,

r

QDD

Y CfT'

0.01) Y AG 
IS 

YOUR
.^^s AL

^DOO

is

3s

tt



SOUTH SIDE

	

--	 34 _ I t a	 7O— NOR TAO
E

EA	 it	 Zo	 /I	 /i	 t^	 K	 ier	 ^	 1	 I	 L	 I^	 Z 	 ^	 O

1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1.	 1	 1	 1	 1

I	 I	 r

7 Y3W AL

/lw,Alt 7'M	 .F
pt 11 •^ A^-

I^

A	 _'	 D	 l	 4
1	 1	 I	 1	 ^	 I	 1	 1	 I	 I	 1	 I	 I	 1	

r0

Yi 4'A r G
I

: -;PROD UCMILITY OF THE;
"1< J AL PAGE IS POOR

I

1 )CE DL/AIL A

wncs:(1}+uo v t 7 es ,Ow D S rz
'	 7D• LW 7l 1.,fG • 4-6 1—&-

(i)AD30T AND Cdd P /ON-D(50 TMC)
'	 T4 1 - jV .IT (0I1K r 0•

>♦ I/tYG OF tirIE r,..laaiK
8

DE TAu G

1	 11^'

ti

ri0I1D0-U ERA•ME

I	 f L	 1	 —

^.:.4^ vm.

`*

AIJIIJ PROJECT SUNBURST 603+

3 -Y 3 TUB/N6 	LAYOUT AO* CEAlTER
SECTIOAI	 UA/ 4-WrN	 SIDE

---

F	 (.- 3t3

°IRS''
sir.



NORTH SIDE
^t.00 K14G WEST ^ )^-^ ^_^+

t•	 li	 a1	 i^	 L'

.o u D

J



w

f- NORTH -]Ml--

^t]

AD,

QR r

4D

)UCIBILITY OF THk
AL PAGE IS POM

pA3I ERAM

QND

>UNBURST	 '^,^(^

FOR CENTER

'TN SIDE

9



Lo
r 

ra
n 

L+
/t

a
 r

r
► c

 s

'	
I	

1
r

i d
I
S

1
5
 -

 )
Q

1
 ,
o
rb

s
4

A
ID

 D
6-

r4
1L

S

T
yo

F
-S

J
1
0
3
 
R
G
Q
'
D

&
A

1A
N L
0
5
 

TA
W

W
.

1
 P

L
A

C
E

S

T
Y

P
E

 -
5

2

2
3
 R

F
Q

D

2
 A

L
 K

!5

2
-S

Z
	

-
-
-

2-
31

.-
,

H	
l-

llf
^

T
Y

PE
-
5
3

h
 p
	

rN
fu

3 
P

LA
C

E
S

rY
fe

 -
r4

RE
O

 C
,

4
-0

/A
 H

O
LE

S
 r

M
fV

.	
4
 ^

3
 P

C
 A

c
"

4
-4

4

4
-Z

 4

n n

^
d
b 9

b
 
O

T
YP

E 
- 

5S
^
 4

[^
'D
	

I

.i
 D

IA
_
 M

ri
t 

r^
P

Y
	

f 
^
.

r 
D

+
K

f6

T
Y

P
E

 -
 C

 1

/L
 A

'E
O

'D
D

IA
 N

[L
E

S
 T

M
R

u
	

91
i4

^
2
 
P
L
A
C
E
S

T
Y

P
E

-C
2

-	
--
	

- 
----
	

4-44
' 4 
-

4
 
R
E
P
 
D

1

r L
 i
u
,A
	

l0
aS
	

TN
fU

. 	
4

Z
 
P
C
4
C
E
3

-
	

4
-(

—
1	

- -
--

--
- 

_
.	

4
-4

j•

T
Y
P
E
-
N
I

8G
 R

E
Q

'D
,IiG

 D
IA

 N
O

LE
S
	

TM
PU
	

q
Z

I	
_4

2 
P

LA
C

E
S

4
-

6
T

_

J	
-
-
-
	

4
-4

1
-
-
-
^
 
I

T
Y

P
E

-N
2

2
0
 R

E
O

 0
D

IA
 N

O
L
E

S
 7

U
Y

I	
'1

 %
-

2
 P

L
A

C
E

S

T
Y

P
E

-N
3 	

-
IB
 
R
E
D
 
O

C
I
A
 
N
O
L
f
S
 
T
M
/
V

.	
I	

4
1
k
'

3 
P

C
K

fS
	

F
•
-

iL te
-
-
 
^
^
.
I
2
-
+

.
r
A

r
^
r
l
r
^
r
+

.
.
	

1
 I

!1

/^T
E

f

a
	

)
 A

u
. 
N

 F
S

(
(Y

A

I @
F

A
C

&
 A

N
D

 ,
y

B	
F

1

A	
AW

R
I

N
c
-

I
f
.
 

o
1
0
 
S
	
M
A
C
i
S
	

1
	

A
M
D
 
R
/
f
 
C
I
w
r
6
R
-

U
N
I
 
.

(/
L
A

T
EN

FD
54

R
C

A
C

E
S

 C
O

 P
IP

ES
 

fO
TM

e
R

C
K
	

14
"T

T
s
N

f
n
)
 A

LA
	
f
u
E

L
 
	
/[

P
A

4
/r

.4
4
4
Y
	

Aw
CA

LC
lc

 A
N

D
 A

4R
A

LL
E

L
1
0
 M

K
 c

w
r"

 L
IN

f.



T
Y

P
E

-N
I

8
4

 R
f0

'D

2 
P

LA
C

E
S

4
-A

IF
 -

f	
4
-
4
S

T
Y

P
E

 -
 N

 2
2
0
 O

E
C

D
'4

. 
D

/A
 M

O
L
E

S
 7

Y
fl
/	

A
 *

-
 f

2 
P

L 
gC

E
S

2
- 

k
,

2
-
A

2
-
d
 
-
-

T
Y

P
E

-N
S

lB
 I

S
O

 G
	

I
LY

A
 M

O
LE

S
 T

W
A

/	
4 

#
3
 
P
L
A
C
E
S
	

M
M
^
^
-
-
 

8
 i

I ^

^L
 2-

4S
C

,

T
Y

P
E

 -
 N

 4
b

 R
E

O
'O
	

I

4
 O

/A
 N

o
c
E

S
 7

N
2
L
 I
F

S
 
4
-
'
^
•
 

^+
I

S
 P

L
A

C
K

S
C

A
L

E
 F

O
R

 .
4
K

V
E

 :
 3

'-
 /

-G

fil
l)

2f
-f

L

U T
 
^

^
a
 
$ m n y

o 
a

C
-
)
 o
	

^
°

^ 	
>

d
 o

.
A

L
 
C

Z A

N
AV

ID
VP
	

e	
B

O
r
r
^
 
Jk

C
rt

W
 T

Y
P

K
A

L
 A

L
L
 P

J
P

F
5

A1
.C

YD
 p

rA
f S

U
M

	

O
N

 P
M

T/
O

N
 O

F 	
[C

AL
F	

la
m

• /
'

C
N
A
V
P
E
S
r
 
S
I
E
M
D
.

/+O
L D
	

rL
UE

/G
S

4
 4

07
3/

 b
/C

^[
 .

G
	

N
A

" 
W

T

	

rd
 P

T
;	

Ar
o>

i
S
^
^

	

a
	

70
 P

.K
m

I.

	

I,
,,
I
 
1
^
	

p
..

 .
.M

A
{

	

f
'r
 

F̀
	

O
N

 /
'[
/1

[ 
P

/o

N
G

 r
e
3

(4
, 

O
f 

A
	

A
 )

 A
L
L
 M

O
LE

S 
i0

Vf
T

Y
f
 M

I A
IL

FL
 A

N
D

 d
y /[

T
 B

E
 I
A

J
P

g
N

.

fL

r!
	

.y
,i
•K

E
S
	

I	
.S

4
G

 R
F

f 
C

I 
rw

-

( &
u
F

G
 s

u
4
F

A
L
f5

 O
F
	

SC
 T 

M
0

PS
 )

µ
D

5	
AL

A	
fu

 F
F

K
fS

 M
y/

fr
 O

f
"

M
/ru

A
aL

Y
 F

l4
4A

LL
E

f. 
A

N
D

 A
W

A
LL

E
L

7
0
 
f
Y
P
E
 
C
E
M
r
r
4
	

L
/
M
E

A
IO

TE
 :

P/
PO

 S
2
, 

S
4
, 

C
2
, 

N
2,

M
4

N
A

`F
 Y

N
F

L
A

r4
/E

D
 E

N
D

S
 A

T
70

P
.

[M
 /M

O
IL

 3
" 

d1
 R
	

3/
,C

/,
N

I
F

O
P

 i
	

12
 ^

j O
L 

c-
1i

; 	
..
 /
:7

T
O

P
 S

E
C

 T
iC

A
I 

O
F

 P
/P

F
S

C
A

LE
 : 

I'=
 /"

S
u
6
"S

T
G

D
 C

a
rr

/r
/6
	

a
A

I V
 F

b
R

 2
1
' 
L
F

.N
6
T

N
5

L
P

'K
f

4
-1

5
6
.

J
f[
fA

ry
K

4
-4

 S
ri

„
s
w

c
T

/e
•A

I

4
-D S
C

 /

v
-/

0
 T

,.

m
c
r/

&
A

/f

1
7
/0

..
S

iC
T

A
Y

/t

2
s

se
 =

 I
L

5

Z
o

ie
	

° 
ZO

;E
	

_
le
	

- 
2
0

/
/e
	

/
3
e
	

=
 3

/e
	

=	
l

Z
3
e
	

=
2
e
 =

 4
/

3
e
	

=
 3

2
6
	

-L

B
s 

e	
: 3

z.

1
2
B

 =
 2

le

T
l

^
 

L
^ 

•"
^,

C
 I
^ 

Z
o

G
t

N
i 

y 
/O

b
)

u 
4	

ye
p

5 
3 	

4
s
4



r ^	 2

-S W	 G W .o

W^ l	 >

v/ •-	 6 `

N	 ^ - B

W	 Y	 n•	 lo`	'./ ^,	 i	 E-^'- /o

2	 T	 2

-^	
W /-[J	 E•[-ll	 E -L -IG

h	 '^	 -	 2
Z	 Z	 i

w w-9	 Wt-w	 E-k- n	 E•K - m

2	 Z

w J 9

z	 i

.z	 9

n	 N
t

w-w-!

ws 9

E'^'9 E -n	 9

f'[	 8S ^. - L -V 9

2 2 _ 2

W-K-L W-t-^ W-t.a ^-K-^ E-K

_

E i-s w	 j-c w-j w•j-i E i 9

S W-i-b w-<-7 w-i-8 E i - 9

i

E	 9

E - i-

E h

i z ? -

T, w- h-(. w-w-^ w-^-a

s w q-L w^ - 7 w q-s E- - 9 E y a

w- f-c w - f-7 w-f-a E! 9 E-f-

N •y (^^

t•-lo

^	 ^	 N	
N

E-d-12	 E-d-n	 £-^-lo

M	
-	 ,^

E	 c - 1z	 E	 c-n	 E-c-lo

^	 ^n	 N

\./-b 9	 E-b-16E- 

w-a 9	 W a-[o 	 E - a -m

Eb9

a

M

s w•-^ w-•-^ w-a E-e-9 E•

N N

W-J- 7 w-J-n E-d-9 E-d-.

N h N Inv

-

S' W-c-L V-7 W-c-8 c-^ E-c-

^, h n h

- w b - L W - b  W b - A

-6 W-a - 7 W a 8 E-a9 a-I

" 4.c: y..'•I

1. rw1 waia,. s7f.r rYCES (n, ll...^ .vE

300— ow 1WAI IV C I"

j, NOUrr1rG D&74Kf ACE swo..[L[ ow pp^y,^c ,rr

ii0ll 
ICp GE IS POOR

TINA
I w1pol .	 .

VIEW L OOKING #Air
'rwt •..rr w.•)



OF rfilF.,,

POOR.

ERA-ME



• 'JU1 ^	 ^

AG1lc^r^1 ^ .•LC^^•;

M	 '

\_

Ya
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PROJECT SUNBURST

PUBLIC RELATIONS PROGRAM EXHIBITS

One of the contractural commitments of Olympic Engineering was to

encourage public exposure of the Sunburst project and to promote solar

energy in general. Over the past 2-3 years Olympic has supported a public

relations and education program centered around the Sunburst project. The

selection of exhibits contained herein is by no means comprehensive, but

is rather intended to illustrate the type of coverage provided by the

press, the types of groups scheduling speeches on Project Sunburst, and

the wide spectrum of people visiting the facility. A summary of the

Project Sunburst public relations program is given in Section 2.4 of the

Project Sunburst Final Report. This section, provides selected exhibits

from that public relations program. These are subdivided into the

following sections:

Page

Press Coverage	 D-2

Public Speeches and Tours and Public Responses	 D-28

Published Papers	 D-47

D-1



Samples of press coverage of Project Sunburst are exhibited in this section.

Items shown were selected mostly from those featuring exclusive coverage to

Project Sunburst, and most of those not included contained references to the pro-

ject but dealt with general topics, and/or were not a result of promotional

efforts of the Olympic Engineering Corporation. Published papers are included

in another section of this summary.

Page

Sample Press Release D-3

Initial	 Press Coverage D-4-7

Ongoing Press Coverage D-8-26

Periodical	 Coverage D-27,28

r;
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May B, 1978 - FOR IMMEDIATE RELEASE

Charles C. Ripley will address the Washington Society of Professional

Engineer's Solar Energy Seminar at the Governor (louse in Olympia, 4 F11,

Friday afternoon, May 19. Ripley will discuss "Project Sunburst and Solar

Energy in the Built Environment".

The solar energy seminar is s,punsored by the Washington Society of

Professional Engineers to provide interested engineers an understanding of

the application of solar energy to meet heating and cooling needs in the

Pacific Northwest.

Mr. Frank Welch of Olympia, a professional engineer and seminar registrar,

said that the seminar will cover system design, cost effectiveness, available

solar equil.,,ient, energy storage, tax incentives and climatological factors

affecting solar utilization.

Mr. Ripley is a professional nuclear engineer and senior energy consultant

for Olympic Engineering Corporation of Richland and is chairman of the Tri-City

Nuclear Industrial Council's Residential Energy Savings Committee.

For More Information, call:

Mr. Frank Welch, P.E.

telephone: (206) 753-3875

•1

cc: Tri-City Herald Jim	 bcc:
KVEW TV	 i r r 5 N /^^^. • - ;

KEPR TV
KNDU TV	 (

„ '.c 
	

c^T	 c	 c i, ..;;

KORD Radio ^` Prl k ;^c^tt t

KOTY Radio ^;s ='^'^ S atc

KONA Radio F  rr; '	^3,'^r1 ^.'.•.^

PE Jobs .
VF FitzPatrick
EB Moore, Jr.
Ruth Theiss

es
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Olympic Engineerin(7 gets
%If

grant for solar prol"ecf
The Olympic Engineering

Corp. of Richland has been
awarded a $500,000 grant to
build a solar energy de-
monstration project north of
town, federal officials an-
nouncedtoday.

Dr. Robert Seamans, ad-
ministrator of the Energy
Research and Development
Administration, 	 said	 t h e
award is the third largest of
34 projects costing some $7.5
million.

The project will include two
identical buildings built on
Port of Benton property North

of Richland. One building will
be heated and cooled ex-
clusively with solar power
and the other will use con-
ventional methods.

Charles Ripley, p r o j e c t
manager for Olympic, said
construction of the s o l a r
building is scheduled to begin
in July with it operating
before the end of the year.

The solar and conventional
one-story buildings are for
offices, Ripley said. The con-
ventional building is built and
the interior is being finished
for occupancy, he said.

"We are enthusiastic about
the potential energy source to
meet the ERDA national
energy program," R i p l e y
said. "It's a unique opportun-
ity for us in this energy con-
scious area."

Rep. Mike McCormack, D-
Wash., said the project was
chosen from among 308 pro-
posals. Funds come from the
Solar Heating and Cooling
Demonstration Act of 1974.

Among the projects, will be
10 office buildings, f i v e
schools, three hotels or
motels, two fire stations, two
factories, one hospital, one
laboratory one library and
other structures, he said.

McCormack s a i d the
Richland project is f o r
measuring the effectiveness of
solar energy for heating and
cooling Mid-Columbia
latitudes.

The proposal was made
jointly by Olympic Engineer-
ing, Development Dynamics
Brunstrom-Morgan Partner-
ship, all of Richland.

McCormack said he was
pleased that 60 per cent of the
projects will be small bu-
sinesses and that 75 per cent
of the solar equipment will be
supplied by small manufac-
turers..

Such participation was the
intent of the solar Heating
and Cooling Demonstration
law, he said.

D-4
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A G Sk Tues., Apr. 6, 1976 Seattle Post-li}telligencer

R"d

Regional/Local Digest

Grunt for Solar Project
A $500,000 federal grant has been awarded to

the Olympic Engineering Corp. of Richland to
build a solar energy demonstration project north
of the Eastern Washington city.

T'he project, financed by the U.S. Energy Re-
search and Development Administration, will in-
clude two buildin cis on Port of Benton property,
ove to be heated and cooled exclusively with
solar power, and the other with conventional
methods. The plants are expected to be operati^n-
at before the end of the year.

D-5



Spokane, Wash., Tuesday, April 6. ,1 M DIE SPOK"^MAN-Ri:YFEW

A R EN 1,.J I G I
RICIR,AND Wash, (AP),;- The Olympic Engineer-

ing Corp, of Richland has:bcen awarded a $500000
grant to build a solar energy demonstration project
;north of here, federal officials announced Monday

Dr.: Robert Seamans • administrator of thc: Energy
Research ', .and !;Development r ,, Administration • . in
Washington; D.C:;-sald the award i s the third largest
of 34 projects totaling $7.5 million.

The project',will.include:two identical buildings
constructed on Port of Benton property. One building
will be heated • and-cooled 

'
.-exclusively 'with ;solar

power and the other will use conventional methods.

Charles Ripley, project manager for Olympic, said
construction of, the solar budding - is' scheduled -to
begin In July, It should be operational before the end
of the year,-he said.

Funds for the project come from the , Solar Heating
and CoolinggDemonstratior AGtof 1974. The Richlandl
project is designed to`:measure the :effectiyencss of
solar. `,'energy for h6ati6g and cooling', hx•'mid-
Columbia latitudes,

J
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OLYMPIC ENGWEERLNG esti-
mates the solar-energy system will
add about $318,000 to the $794,000

cost of the building. Based on ex-
pected electrical rates, the compa-
ny calcuiates it would take about 40
years to pay off the solar system
in energy savings. The payoff would
be quicker in areas with higher
power rates.

A mixture of water and ethelene
glycol will be heated in tubes in the
solar panels on the roof. The heated
fluid will give up heat to water
through a heat exchan.ger.

In winter, the hot water will heat

the building much like a conven-
tional hot-water system, except for
the source of the energy. In sum-
mer, the energy from the sun's heat
will be used to refrigerate water,
which then will be pumped through
the building for cooling.

THE BUILDING will have other
energy-sa ,,zn- devices, such as win-
dow-slat blinds which can either ab-
sorb or reject the sun's heat and

ponds south and west of the build-

ing that will reflect the sun's heat
onto the walls during winter and be
used as a heat sink, or heat dump,
in the summer.

Development Dynamics will be-
come the ultimate owner of the
builc:ng after the mortgage is paid
off. The appraised value of the com-
pleted project is about $1.5 million.

The architect-engineer is the Tra-
cey-Brunstrom-Morgan Partner-
ship, linked to Olympic Engineering
by common ownership.
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By HILL WILLIAMS

Science Editor

A Seattle company has a federal
contract to install and demonstrate
a system to use ;he sun's energy to
heat, cool and provide hot water for
an office building in Richland.

Richland is one of the sunniest
places in the Pacific Northwest. Its
temperatures often range from

more than 100 degrees in the sum-
mer to below 0 in the winter.

The Energy Research and Devel-
opment Administration, which is in-
creasing its research on solar ener-
gy, will provide about $575,000 for
the project, the third largest among
34 awards. It is the first such proj-
ect in this area.

The Olympic Engineering Corp.,
Seattle, and its Richland subsidi-
ary, Development Dynamics, will
provide the building and necessary

o -modifications for the solar equip-
4 mer,t. The General Electric Co.'s

space division wiil provide the solar
equipment and the expertise.

THE BUILDING, 80-by-180-feet
and one story high, also will have.
conventional heating and cooling
equipment. But Olympic Engineer-
ing estimates that solar energy col-
lected by 8.000 square feet of panels
en the roof will provide about 55 per
cent of the heating and 90 per cent
of ti:e hot-water requirements for
the entire building and about 70 per
cent of the cooling for half of the
building.

The other half will be cooled by
conventional equipment.

An almost identical building will
be next door with conventional
heating, cooling and water-heating
systems. This will provide a com-
parison of energy use.

The conventional building is
about 95 per cent completed, said
Peter E. Jobs, executive vice presi-
dent of Olympic Engineering. Con-
struction of the solar-4emonstrta-
tion building is expected to begin .
neat month and take about six
months.

c	 ^	 r	 -.^

Largest daily and Sunday circulation in Washington

Wednesday, April 7, 1976
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Irl Richland

Solar buil&n"
16

. V ',-, nned
SE<1'1 ME (AP) —A Seattle

company will 'begin next
month on the construction of
an office building in Rich-
land, which will use the sun's
energy to heat, cool and pro-
vide it with hot water.

The project, to be underta-
ken by the Olympic Engineer-
ing Co. of Seattle and its Rich-
land subsidiary. Develop-
ment Dynamics, is the first of
its kind in this area.

The Energy Research and
Development Administrtion,
which is increasing its re-
search on solar energy, will
provide about $575,CC0 for the
project, the third largest
among 34 awards.

The building will have con-
ventional heating and cooling
equipment. But Olympic En-
gineering estimates that
solar energy collected by
8,000 square feet of panels on

the roof will provide about 55
per cent of the heating and 90
per cent of the hit water re-
quirements for the entire
building.

It will also provide about 70
per cent of the cooling fur half
of the building. The other half
will be cooled by conventional
equipment.

An almost :deistical build-
ing will be built next door
with conventional heating,
cooling and water-heating
systems, to provide a com-
parison of energy use.

The conventional building
is about 8.i per cent com-
pleted, said Peter E. Jobs,
executive vice president of
Olyrr:pic Engineering. Con-

struction of the solar de-
monstration bu1ldLrig is ex-
pected to take about six
months.

Olympic Engineering esti-
mates the solar-energy sys-
tem will add about $318,000 to
the $734,000 cost of the build-
ing. Based on expected elec-
trical rates, the company cal-
culates it would take about 40
years to payoff the system in
energy savings.

##> 4#
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ARCHITECTURAL DRAWING of the Hanford Industrial Square showing the con-
trol building (left) which is about 957o complete, the solar demonstration building
(lower right) scheduled for construction in May and the third building (upper right
corner) not yet constructed. At the upper left is the site of the planned fourth building.

® 	 1--Mg .^.eering wins

sole
Olympic Engineering Corp.

of Seattle has been awarded
a grant of about $550,000 by
the Energy Research & Devel-
opment Administration for a
solar demonstration building
in Richland, Dr. Robert Sea-
mans, ERDA administrator
announced.

The grant is the third larg-
est among 34 awards in 22
states and the Virgin Islands
for the installation of solar
heating and/or cooling sys-
tems.

The solar demonstration building
will contain office spaces. It is part
of a four - phased. - development
known as Hanford Industrial
Square. Total cost, of the develop-
ment is estimated at $1.5 million.

Olympic Engineering is the con-
struction manager of the project,
located at Battele Bird. and George
Washington Way, near the Hanford
Reservation.

Peter E. Jobs, executive vice
president of Olympic Engineering,
said that a computer simulation
was developed to determine the
optimum overall program for the
solar building.

The result, he adds, Is that the

builclind,ftw
building	 will be 50 by 100 ft. and and	 west	 of the	 building will	 re-
one story high and will be heated fleet the sun 's heat onto the walls
and cooled by solar energy collect- during the winter and will serve
ed by 8000 sf of panels on the roof. the dual purpose of use as a heat

The energy collected will provide sink in summer.
about 50% of the heating, 90% of US Rep.	 Mike McCormack, D-
the	 hot water requirements	 and Wash., said the project was chosen
about 70% of cooling for half the from 303 proposals. The funds come
building.	 The	 other half	 will	 be from the Solar Heating & Cooling
cooled by conventional equipment. Demonstration Act of 1974. He said

Adjacent	 to	 the	 demonstration funds were allocated for 10 office
building	 is	 an	 identical	 building buildings, five schools, one labora-
which is about 95% complete. This tory, one library, and other struc-
building will be heated and cooled tures.
with conventional systems and will McCormack s a i d the Richland
be	 the control	 building to	 which project is for measuring the effec-
the	 solar	 demonstration	 building tiveness of solar energy for heat-
will be compared. ing and cooling mid-Columbia la.ti-

The roof of the demonstration tudes.
building will s u p p o r t the solar Olympic Engineering Corp. will
panels which contain tubes with a also provide construction cost con-
mixture of water and ethvlene gly- i trol	 and	 scheduling,	 value	 engi-
col.	 The fluid,	 when	 heated,	 will! neeriug, construction claim analy-
give up heat to the water through sis and energy research	 and	 de-
a beat exchanger. The heated wa- velopment services.
ter will then	 be	 stored below Deve lopment	 Dynamics	 Co.	 of
ground in an insulated tank and Richland is the owner of the proj-
used when required either for heat- ect	 and	 is	 handling	 leasing	 ar-
ing or cooling the building or as rangements.	 The	 Tracey.	 Brun-
hot water in the plumbing system. strom,	 Morgan	 Partnership,	 Seat-

In winter,	 the	 building	 will	 be tle, Is the architect. General Elec-
heated much like a conventional tric Co., acting through their Space
system except for the source of Division, will provide solar equip-
energy and. in the summer, the ment	 and	 support	 services.	 The
same energy will be used to re- George Grant Co. of Richland Is
frigerate water which will be pump the contractor for the first phase
ed through the building for cooling. ; of	 the	 contract.	 Financing	 is

Other	 enerP-- - saving	 devices, through Columbia Federal Savings
such as window-slat blinds, will re- & Loan Assn., Yakima.
fleet the sun ' s heat.	 Ponds south

D-9
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The solar building in Olympic i, ._ =_  :, .;

Corp. 's Richland demonstration project was
pointed out by Charles Ripley, left, project

y,.,..• . . 	 %MivitMltt :.^- • b. "ayir,
to Gerald E unstro+rn, president.

(Herald photo by Lon Martin)

Solar +To ects plmMed it ^l h i a n d
By JLM DALUN

Herald Science Writer

Tae home of the atom soon
wll become the home of a
cc.3ar energy demonstration
project "unique in the United
States," according to Gerald
13mastrom, president of
`Jlympic Engineering Corp.

Twm3 office buildings, now
and= consuuction in north
Ricfiland, will make up ,a
?imtrolled - scientific, expert.
oxnt in usin g, sun power to
treat and cool a commercial
building, as well .is supply the
lot water.

The Energy Research and
nevelopment Administration
kE tDA) which is. increasing
Its research on solar energy,

'oM provide about X500 ,000 for
U* project, the third Iargest

among 34 awards_

Olympic's project, selected
from 303 entries will be the
ealy one in the Pacific Nor-
3l west.

"'lye were already  un-
derway on-Hanford Industrial
Square when the invitation
cane aif for cornmercial
solar cooling, and beating
proposals," said.BrunstrouL

"It seemed tike a-'natural'
for this part of Washington."

Located on Port of Benton
property north- of the
Washington Public Power_
Supply . System, t h-e de-
monstration^ building, to be
occupied, by Olympic,. will
bave conventional heating and.
cooling equipment.

But solar energy collected
by . 8,000-iquare feet of ' panels
on the roof - will provide an
estimated 55 per .,cent of the
beating and 90 per cent of the
hot water requirements fOc
the entire building.

It also will supply about 70
per cent of the cooling foe

half the building.
Next door, an almost iden-

tical 14 ,000-square-foot single-

story structure nearing com-
pletion, will be heated and
cooled ' conventionally . w f t h
electrically powered 'heat
pumps ,, to provide a com-
parison of energy use.

Another firm will - use that
building . for _ offices a n d
laboratories.

Charles Ripley, Olympic's
Richland• i r e s e a r c h and
development manager, said
the solar equipment will be
installed about July when the
building is completed. It
shoutd be in operation -next
winter.

G

The initial testing period is
for two years to gain perfor-
mance data, with an option of
government spons6rship for

five years longer to test

modifications and make ' hn-
-prcvcments n the system.
Me expect . to go on from

there and assist others In

gaining benefits from our -
solar research and

technology," raid Ripley .
"The advantdges of solar will
become more and more im-
portant as the cost of dee•
trical energy from fossil and
nuclear sources goes up," lie

noted.
Ripley 's no newcomer to the

field. Back in 1963 he installed-'
a solar system in his San
Jose, Calif., home to heat tho
family swimming pool.

He said there'll be little
discernible difference In the
appearance of the two build-
ing.

The solar + building will have
shiny plastic collector plates

on the roof. Decorative ponds

on the south and west will
reflect the sun 's heat onto the
walls during winter and be
used as a heat pump in sum-
mer.

Special venetian blinds can
be adjusted either to absorb -
or to reject the sun's heat.

1-10

uutsade, an  energy spee
dometer" will tick off kilowat!
hours saved on a digital sign,
for passersby on George.
Washington Way. Dollar sav-
ings on electric bills will be
returned to the governmen'.

each year, . Ripley said.
Olympic estimates the cola,

energy system will add about
$318,000 to the $794,000 cost of
the building. Based on ex-
pected electrical rates, of-

ficials calculate it would take
about 40 years to pay off the
system in energy savings.

The company, based ir.
Seattle, opened a Richland
office in 1971 to assist in con-
struction -p I a n n i n g and
scheduling for the High Tem-

perature Sodium Facility at
Westinghouse Hanford Co.

Olympic employs 130 per-
sons, .65 of them in Richland.
. Brunstrom said, " W e ' r e
very excited about the future
of this area as the setting for
research and demonstration
of all forms of energy
sources.	 •

"We're limited only by our
imagination," he said.
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So l "r ener9Y

Gerr., lir,io - tunt, Ole mpic Engir!, erm^ president,
state Rep. Pat Cochrane, D-Richland; Rep. Alike
McCormack, D-Wash, and Architect Richard

'i r,,4 ; lielped lad the corns t,tuiic for th e solar
energy project Friday afternoon.

Pr^^^^^^ ^e^s ,̂^^#' ^^^^► ^^d
hichlana's feder.,ily funded

solar energy project literally
got off the ground Friday with
a cornerstone-laying cere-

mony.
Olympic Engineering o f

Richland had received a
$500,000 grant from t h e
Energy ft e s e a r c h and
Development Administration
for the project scheduled for
completion by December.

Twin office buildings will
make up a controlled scien-
tific experiment in using sun
power to heat and cool a

commercial building as well
as supply the hot water.

Located on Port of Benton

property	 north	 of	 t h e

Washington Public P o w e r
Supply System. t h e de-
monstration building, to be
occupied by Olympic, will

have cx,nventionai heating and
cooling equipment as back-up
for the solar gear.

The solar building will also
have a public reception area
for viewing the system in

operation as part of Olyzttpic'a
offices.

Next door, an almost iden-

tical 19,uuu square fuot sa g,e
story structure will be heated

and cooled conventionally
with electrically powered heat
pumps to provide a compari-
son of energy use.

T h e T r a c ey-Brunstom-
Morgan firm of Seattle is the
architect on the project and

General Llecir,c Co., through
their space division, will pro-

vide the solar equipment.
The George A. Grant Co. of

Richland is the general con-

tractor with financing sup-
plied by the Columbia Federal
Savings and Loan Association

of Wenatchee.



TRI-CITY HERALD, PASCO, KENNEWICK, RICHLAND, WASHINGTON
	

Thursday, June 17, 1976

Office building to demonstrate solar energy
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By PAT MOSER
Herald Staff Writer

If you're looking for a way
to cut your heating and air
conditioning bills, drop by the
Ohmric F,ngineering Corp. in
Richland for some pointers.

Its solar heating and cooling
office building will be finished
in January.

But if you can't wait that
long. see H.E. Mackenstadt,
811 W. 23rd Place, Kennewick.

You can't miss his home.
It's the one with the eight
black Squares on the garage
roof.
in back. Mackenstadt is

swimmutg in his pool heated
by the sun shining on those
black squares. through which
the pool water is filtered.

First of all, he'll tell you
he's saving $100 this year on
his gas bill. Before he spent

$1.000 on his solar system
pool, heating cost him $150 a
year.

Charles C. Ripley, Olym-
pic's energy research and
development manager i n
Richland, told the Pasco-
Kennwick Rotary Club
Wednesday about his firm's
demonstration of solar cooling
and heating in its Richland
office building under con-
struction.

The Energy Research and
Development Administration
will provide 7500.000 for the
project, which will compare
the demonstration office
building energy consumption
and costs with an exact
replica nearby using coo-
ventional cooling and heating
systems

But few Rotarians will be
constructing 14,000 square foot
buildings with 8.000 square
feet of sunligbt collectors like
Olympic

"But you can save on your
energy costs using s o l a r
metbods," Ripley told them.

And Mackenstadt a f t e r
the meeting told Ripley how he
saved two thirds in his pool
heating bill.

Ripley showed a venetian
blind, available now, which
will reflect heat on hot days
with its shiny surface and by
pulling a cord you can collect
heat on the blind's black
reverse sides on cold days.

There also are vertical
drapes with light and dark
sides to do the same thing,
Rp!cv said.

"Any savings you do is good
no -matter whether you're
paying 1 cent a kilowatt here
or 7 or 8 cents on Long
Island," Ripley said, adding

that together it amounts to
barrels of oil that won't be
consumed.

The Olympic solar building
will have a 9.000 gallon
storage tank to store the
ethylene glycol-water solution
similar to :anti-freeze that is
heated to 210 degrees at the
collectors on the roof.

It's enough storage to last
the building through three
sun-less days, he said. If
there're more sun-less days, a
conventional system will take
over.

The heat from the reservoir
will be pumped into an "ab-
sorption chiller" causing the
freon liquid to expand. The
expansion cools the liquid.
The system is similar to the
old refrigerators which had
the cooling coils on top,
Ripley said.

Mackenstadt's 21,000-gallon
swimming pool also can work
as a reservoir for heat, Ripley
said.

By covering the pool in the
winter, as some do with
plastic domes, Mackenstadt
could pump the warm water

to his home where heat ex-
changers would force it
throughout.

Ripley said that solar heat-
ing systems are best when
they are installed as a house
is built.

"If you're building yod
should have a solar system as
part of your specifications."
he said. "It can be done
today."

Olympic will have a
visitors' room at its solar
building, which will show how
the demonstration p r o j e c t
works.
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The Olympic Engineering Curp. built this twin of-
building complex (sketched, above) in North
land that uses sun power to heat and cool a
m i-rcial building, as well as supply the hot

water. One of the 14,000-square-foot structures is
heated conventionally. The other, with solar pan-
els supplying 77 per cent of the heating and 90 per
cent of the hot-water requirements.

Some of the Washington
Public Power System (WPPSS)
staff are working in a building
heated by *he sun.

It's part of a twin-building
solar demonstration project
built by Olympic Engineering
Corp. in North Richland,

Battelle-Northwest Labora-
tories occupies the convention-
al office building; W?PSS
three-quarters of the s o l a r
building, and the energy re-
search and development sec-
tion of Olympic, the rest.

Olympic also will use a third

office building being added to
the complex.

Fountains and landscaping
will be installed when the
weather warms.

Rork was slowed when
plumbers struck last summer,
said Olympic's C h a r l e s
Ripley, the research and

development manager who is
in charge of the building pro-

ject.
The demonstration building,

with 252 roof-mounted solar,
collectors, has about 14,000
square feet of space. A

similar one without collectors,

D-13

uses conventional heating.
The Energy Research and

Development Administration
(ERDA) wants to know how
much in dollars and kilowatts
can be saved by using the sun
as a source of energy as

much as possible in a large
office building, officials say.
Data from the demonstration
office building will be com-
pared with that from the
conventionally heated build-
ing.

The supply service will
share the sun-powered build-
ing with the energy, 'research

continued
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Solar collectors hlStailed on Olympic Engineering
Corp.'s -demonstration building in Richland were
inspected by Dr. Robert Allen, senior scientist, and
Robert roplin, project engineer. Olympic received

and development section of
Olympic.

Olympic's proposal was
selected and approved by
ERDA from 308 around the
country. The solar-powered
office building in Richland
will be the only one of its size
and magnitude in the Pacific
Northwest.

Solar energy collected by
about 6,000 square feet of
panels on the roof will provide
about ?— per cent of the
building's h e a t i n g require-
ments and nearly 100 per cent
of its hot water needs, said

'R

a $651.000 Energy Research and Development Ad-
ministration grant to install a solar heating and
cooling demonstration system in the new office
building.

buildings.
The solar building has shiny

plastic collector p l a t e s
mounted on the roof, with
decorative ponds on the south
and west which reflect the
sun's heat onto the walls
during winter and serving as
a heat sink in summer.

Outside, a digital "energy
speedometer" will tick off
kilowatt hours saved.

Before the summer strike,
Olympic estimated the solar
energy system would add
about $318,000 to the $791,000
cost of the building.

Ripley.
It also will supply about99

per cent of the cooling for
the building, according to

Ripley and Gerald Brunstrom,
Olympic's president.

The initial testing period is
for two years, with an option
of government sponsorship for
five more years to tes.
modifications and make i •n-
provements on the system.

Olympic won an 'nitial
$W000 from ERDA f,r the
project.

There is little differtme in
the appearance of the two

D-14
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Herald Science Writer

Olympic Engineering Corp.
Is preparing to "switch on the
sun" to heat and cool its
building in Hanford Industrial
Square in North Richland.

The solar system now being
Installed is expected to be
tested in late June and be

operational by mid-July, said
Cbarles Ripley, Olympic's
research and development;
manager.

"We consider this a prac-
Ln Beal example of the classic

scientifically controlled ex-
ptriment," he said.

The solar building at 3070
G6orge Washington Way, oc-

cupied by Olympic's research

and development department
and the . Washington Public
Power Supply System, will
receive 97 per cent of its air

conditioning and 72 per cent
of its heating from the sun.
Ninety per cent of its hot

water also will be solar-
heated.

An . identical :4,000-square-
foot building next door, oc-
cupied by Battelle -Northwest
Laboratories, is heated and
cooled. by a conventional

electric heat pump.

"When heating costs are
compared over a five-year
test period, we will have a
real life example of the actual

or

savings that can be made us-
ing solar energy," Ripley

noted.
The experiment is financed

by a $633,000 grant from the
Energy Research and
Development Administration..

After testing is completed In
July, the solar building will
be open to the public for
scheduled tours, to include an
exhibition hall and inspection
of the entire solar system

w i t h real-time Instrumen-
tation.

Tourists will be able to
climb to the roof to see and
feel the 6,000-square-foot ar-
ray of 252 solar collectors and

to the basement to observe

the solar energy and control

system.
Heat from the sun Is

distributed through tubes
containing ethylene glycol and
water.
Each passage through the

solar collector array heats
the fluid 16 degrees F. The
heated liquid then goes to a

heat exchanger in the solar

basement, and is transferred
to city water in a 9,000-gallon
insulated thermal e n e r g y
storage tank buried under the

sidewalk outside the base-
ment.

Upon call by thermostats in
the building, water more than
100 degrees F. is pumped to
heatin; coils In the buitding'x

ifr=•• t	 ^^ ^

air distribution system.
During the summer, when

the thermostats call for air
conditioning, hot water i;
pumped from the thermal
energy storage tank to a 25-

ton absorption chiller, which
cools the water from 55 to 45
degrees — at a rate of 2,000
gallons a half-hour.

That chilled water 19
pumped to overhead cooling
coils, which chill the air in
t h e building's distribution
system.
The solar buildings, In use

for the past several months,

is now operating on its back-

up heating and cooling system
with electrically-driven heat
.Pumps.

*	 MONDAY, APRIL I I, 1977 	 SECOND PAGE ONE
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Fitter Don Goulet, Pasco, connected 	 Engineering Corp.'s solar buildingethylene	
-

ycol-water d istribution	 in North Richland amon	 fij)()otubes to flat plate solar Collector	 square feet of panels.. (Herald photo
panels on the roof of Olympic	 by Lon Martin)
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June 10, 1977

THIS AERIAL VIEW of Hanford Square shows the solar building in the right fu.u+uund, the control building in the left
foreground (one additional office building in the complex is not shown). Long panels of solar collectors can be seen on the	

continuedroof of the solar building. The cooling ponds, visible to the right of the building, will serve as a heat dump during summer
and will reflect the suns heat onto the walls during winter. (Photo by Photografix)
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Project Sunburst

Solar energ y ^Y cookin' at Hanford Square

1 cô

r

Solar energy in the Tri-Cities is really starting to cook with the occupancy of two special buildings in North
Richlands Hanford Square.

With the assistance of a $667.000 grant from ERDA, Olympic Engineering Corporation a Seattle-based firm
is completing installation of a solar heating and cooling system on its new Project Sunburst'' building. An
identical conventional building next door will serve as a control for the demonstration.

The solar equipment for Project Sunburst will provide about 72 percent of the heating, 97 percent of the
cooling,and virtualk, all of the hot water re quirements for the one-story,80-by-180 foot building.There is a
backup electric heat pump heating cooling system. The control building has only an electric heat pump
system.

In addition to the energy conservation value, it is expected that the solar energy equipment may pay for
itself in about 20 years.

Some 150 Battelle-Northwest, Washington Public Power Supply System and Olympic Engineering employees
are being housed in the two buildings.

The grand opening for Project Sunburst is planned for late July.

V L^

SOLAR COLLECTORS are the key in capturing the sun s rays for
use at Project Sunburst. At left, Charles Ripley Manager of
Olyrnpic Engineering s Energy Research and Development
Department, Richland Division, shows a cutaway of a solar
collector to Dianne Jackson When in place, the collectors are
backed by foam insulation and are capable of absorbing about 94
percent of available heat. An ethylene glycol and water coolant
is pumped through the collectors, where it is heated to as high as
230 degrees Fahrenheit. About 126 gallons per minute pass
through the collector system.

t



LATE IN 1976, this huge 9,000 gallon thermal
energy storage tank was lowered into place at the
Project Sunburst solar building. The tank stores hot
water heated by the solar panels. Heat retention is
sufficient to carry the building for three days
without sunlight.

0

HANFORD NEWS June 10, 1977 	 continued

IN THE BASEMENT of the solar building, Dr. Emmett Moore, general manager of Olympic
Engineering s Richland Division, points out pipe leading into the main heat exchanger.
Coolant heated by the solar panels tlows through this exchanger, transferring heat to the
9,000 gallon thermal energy storage tank. Visible behind Dr. Moore are three large
expansion tanks." Since the solar heating/cooling system operates under a small amount

of pressure, with liquid levels fluctuating at times, these tanks are necessary to
accommodate excess volume.

Also located in the building basement is the 'solar chiller. This apparatus acts as a
refrigerator for a 2.000 gallon cold water storage tank, part of the building s cooling system
Energy to run this chiller comes from the heat of the solar panels. Pumps, volving, and
electrical controls are other vital parts of ,the heating, cooling system located in the
basement.	 ^j ^
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HANFORD NEWS June 10, 1977 	 continued

Below, Barbara Anthony and Chet Ryer take a closer look at one
of the collector panels on the roof of the solar building. There are
252 collectors in all covering roughly 6 000 square feet of space.
Each collector measures 36 by 96 inches and weighs 80
pounds. Made of aluminum the collectors will last up to 20
years.

00
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Atlantic Richfield Hanford Company
	 C. 6	 J2

Federal Buildinq
	 c-, ^L3

Richland, Washington 99352
Telephone 509 942 7411

It

May 31, 1977

Mr. Chuck Ripley
Olympic Engineering Corporation
2952 George Washington Way
Richland, Washington 99352

Dear Mr. Ripley:

^F THk^
poolt

We understand that Olympic Engineering has asked
to reprint for its own use, and at its own expense,
the 2-page spread on Project Sunburst that will
appear in the June 10 Hanford News. We have no
objection to having additional copies made after
the Hanford News has been published.

We can provide the press-ready copy used for
printing the Hanford News, but expect Olympic
Engineering to make all other arrangements for
printing.

Very truly yo s,

H. B. Lindberg - anager
Communications and Public Affairs

HBL:abj

D- 21
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Solar energy prolect
0 .. 0

operatingin i
By TODD CROWELL
Herald Staff Writer

Richland entered the solar
age this weekend when a de-
monstration project a l o n g
George Washington Way
began operating on solar
power.

Olympic Engineering Co.'s
"Operation Sunburst" actual-
ly passed two milestones this
weekend, said Charles Ripley,

project manager.

Thursday was the first day
that Olympic's solar building
in north Richland was heated
by solar energy, and Friday
was the first time it was
heated by stored solar energy,

Ripley said.

The solar collectors,
installed as part of a $700,000
federal demonstration project,
have been waiting for nine
weeks for enough sunlight to

begin working.

Thursday was the first day
in more than two months o f
almost unbroken overcast that

there was enough sunlight !o

operate the system, Ripley

said.
Enough power was stored

that day to heat the building
Friday, even though the col-
lectors were frosted over

Friday morning, Ripley said.
Olympic has a 9,000 gallon

water tank which can store
enough heat to heat the

building for three d a y s
without sunlight, Ripley said.

said.

For longer periods without
sun, Olympic must rely on its
backup electrical h e a t i n g
system that can provide 100
percent of the b u i l d i n g' s
heating and cooling needs.

Ripley said it was a happy
coincidence that 'he solar

system began operating the
da y Rep. Mike McCormack D-

Wash., was in Richland, so he
could report the success per-
sonally to the congressman.

McCormack sponsored the
Solar Community Heating and
Cooling Demonstration Let
under which the Olympic
project is funded.

While in Richland, McCor-
mack announced he and two

colleagues, It e p s. Olin
Teague, D-Texas, and Barry
Goldwater Jr., R-Calif., were

introducing legislation to ad-
vance solar technology.

The bill provides for a 10-
year $1.5 billion research and

demonstration program i n
solar batteries to convert

sunlight directly into electric
energy.

"Our goal is to double U.S.
production in 10 years and to

be producing two million
kilowatts of electricity by
1987," McCormack said.
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The public is invited to the
dedication of the Project
Sunburst, a solar energy
facility, at 2 p.m. Saturday at
Olympic Engineering, 3070
George Washington Way,
Richland.

Rep. Mike McCormack, D-
Wash., Neill speak at the

dedication.
Tours of the project, which

is the largest commercial de-

monstration facility in the
country for the Department of
Energy, will be held from
2:45 to S p.m. Saturday.

McCormack sponsored the
Solar Community Heating and

Cooling Demonstration Act
under which Project Sunburst

is funded.
Solar energy provides 71

percent of the heating, 97
percept of the cooling and
over 90 percent of the hot

water for the Project Sun-
burst building.

Also scheduled to attend the
dedication are Peter E. Jobs,

executive vice president and

managing partner of Olympic
Engineering, state legislators,
local government officials and
representati , _s from firms
working at the Hanford Pro-
ject.

k,
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Sun Day called
`radiant success'
The week of April 29 through May 6 was observed with a variety of
activities in Richland emphasizing the potential of solar energy.
The week included Sun Day, May 3, which was proclaimed by
President Carter for the nation and by Governor Ray for the State
of Washington.

Special activities, attracting more than 2,000 people, were
sponsored by the Hanford Science Center, Pacific Northwest
Laboratory, and Olympic Engineering Corporation.

The week was kicked off by Congressman Mike McCormack as
he dedicated Project Sunburst, a facility built by Olympic
Engineering to demonstrate the feasibility of solar heating and
cooling. The facility was built on a cost sharing basis with DOE
under the Commercial Solar Heating, Cooling and Hot Water

Heating Demonstration Act. That same day, the Hanford Science
Center reopened following several weeks during which the
facility was closed for the installation of new exhibits.

Visitors to the Science Center saw exhibits and demonstrations
on a variety of solar applications--wind and ocean, as well as
direct solar applications. Visitors at the Pacific Northwest
Laboratory observed both active and passive solar systems,
including a biomass exhibit. At Olympic Engineering, emphasis
was on the solar system installed in the facility.

CHARLES RIPLEY, Olympic Engineering, and Congressman
Mike McCormack view Project Sunburst's solar driven
absorbtion chiller. Water is chilled and then used to cool air in the
building. Circulation pumps and piping are shown in the
background.
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Project Sunburst, the
$700,000 solar dcmonstra-

bun project in Itichland.
sawed about VV00 worth of
energy during its first
summer of operation. offi-
cials estimate.

Project manager Charles
Ripley of Olympic Engi-
necring, which is running
the experiment for the Do.
partment of Energy, said
even though it would take

° about 700 ) , cars to ^,^	 !rc
Ln the solar equipnicii; at t ,at

rate of savings, lie is
undaunted.

"With a tweaking of mn-
truls, more imulatiun, and
other finprovennrutx, we ex-
pect to save much more,"

Ripley said.

Ile said since startup last
February, the solar build•

ing has used about 4:;,000

fewer kilowatt hours of
electricity than the cunen-
tional companion building,
fur a sawing of $a00.	 .

Project Sunburst is an
experiment using two iden-
tical commercial buildings,
one healed and :. oled lly
sular energy, the Cher by
culnventional clew' c pow•
erect hout punim

I'he Olympic 1,roJ 1,cE ly
Iuu• of about 75 vali s e ilr:n•
unslraIiIII prujeclS funded
by the UcparI men t of
Encrhy around the country;

Wit, accordlur to Itiplcy, It

is the only one that is
ImIrc:l with a convcn0 n:al
"control" buildim , to make
direct cost comparisons,

T1.c solar collectors were
in place and ready to go at
the std of last year, but it
was.: until late February
that there was enough sun-
light to run the system.
Since :hen, it has been

operating almost contin-
uously except for a three-
week shutdo%vn in mid-sum-
mcr to allow installation of
a data acquisition system,
Itiplcy said.

The system monitors
temperatures in the solar

heating system and relays
the information to a central

rompuler In Huntsville.
Ala.

Itiplcy s;_id this summer
demonstrated the reliability
of the solar-powered
"aborption chiller," which
functions as the building's
air-conditioner.

"It was adequate for
cooling ",li e. building even
during, :L licttcst day.;,`"
he sav,.

the system actually col-
lected more heat than it
coup► o"o, curing the hot
mon':.s, and much of it had
to be dumped into cooling
ponds that eurround the

buitd^nt:.	 ,
Next year itipley' ltnpes to

Install .1 device that wlll
Ilse some of this wasted
heal to preheat city walrr
before the water entern the

solar llcater.
lopicy said it is tno Carly

to make any conclusions
about solar energy. The

C

r`0

'C'^7

^rt

program calls for collecting
information over the next
five years.

. Meanwhile, the unique so-

lar building continues to be
a pnpular tourlst attraction
with about three tours a

week. Anyone wanting to

see the building at close
hand can do so by calling
Olympic Lnglncering at
075.30G9.
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The air conditioning xy..^tem (it r;. f i S. Federal Office Building in Saginaw, Mich., gets
about a 50% portion of its energy via these Owens-Illinois Sunpak-11* evacuated tube
collectors.

Project Sunburst, the DOE d<- oistration in Richland, Wash. involves t i( ,- . (entw: .
buildings. The Olympic Engineering Corp. building, foreground, has the solar system,
while the control building at the left halt 	 sarne design except without the solarsystem.
Page 26 solar engineering May 1978	 D-27
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Olympic Engineering Corp.
The solar system operating at the

new Olympic Engineering
Corporation building in North
Richland, Wash. since Feb. 10, is
expected to supply 97% air
conditioning, 71%v heating and 90%
domestic hot water.

The single-story brick structure
has 14,400 square feet and houses
100 employees of the Olympic R&D
Department and the Washington
Public Power Supply System. It is
one of two identical buildings in
"Project Sunburst," part of the DOE
solar demonstration program. The
building next door has the same
floor plan, site orientation and
energy saving devices, but does not
have a solar system. The control
building is occupied by Battelle
Northwest Laboratories and is
heated and cooled by conventional
electric heat pumps.

There are 252 (6,000 square feet)
General Electric flat plate aluminum
collectors, double glazed with
LEXAN 11 . Pumps are by Bell &
Gossett and controls by GE. Storage
is in two insulated steel
underground tanks, a 9,000 gallon
tank for hot water, by T.E.S., and a
2,000 gallon cold water tank by Welk
Brothers.

The solar ties into a 25-ton lithium
bromide absorption chiller by Arkla.
The backup system is eight Carrier
heat pumps, each five tons. Each
passage through the solar collector
array heats the 33% glycol/water
mixture 16°F. The heated liquid
goes to an exchanger in the
basement, where heat is transferred
to city water in the 9,000 gallon
tank.

While air conditioning, hot water is
pumped from the tank to the chiller,
which cools water from 55 4 to 45° at
a rate of 4,000 gallons an hour to
charge the 2,000 gallon tank. That
chilled water is pumped to coils in
the building's distribution sysl,enm.

Total system cost was $845,726, of
which the solar portion was $747,226.
A cost sharing project, the solar was
funded by $710,000 from DOE and
over $37,000 from Olympic. The
program is 95% public financed
under the Commercial Solar Heating
and Cooling Demonstration Act.

System recap. Building area: 14,400 square feet, new.
Collectors: 252 flat plate aluminum, 6,000 square feet,
General Electric, Philadelphia, Pa. Absorption chiller:
25-ton Arkla, Evanston, Ind. Backup: 8 5-ton heat pumps,
Carrier Corp., Syracuse, N.Y. Operating date: February
1978. Performance: 979E air conditioning, 71% heating,
90'4 hot water. Financing: DOE solar heating and cool-
ing demonstration cost sharing project, 1747,226 DOE
grant, 137.0000lympic Engineering. Architects: Tracey.
Brunstrom . Morgan, Seattle, Nash. Fngineers: Olympic
Engineering Corp., Richland, Nash.

(continued from page 25)

According to the report: "The
solar energy available to the energy
collection and storage system was
482 million Btus. The reported values
of collected solar energy are biased
due to the location of a temperature
probe next to a hot water pipe. This
influences the collector array
efficiency resulting in a lower than
expected value. Storage efficiency
for the month was 0.396. This
number reflects the unintentional 24
hour-per-day operation of the
collector loop pump for the first 12
days of the month and the biased
temperature probe data."

The report concluded:
"Shenandoah has no major solar
energy system or data system
problems." The down-time of the
system due to the later freeze
problems in the plumbing caused the
unavailability of further data,
Moore noted.

He said that the low 15% of the
total supply for hot water was due to

the unique requirements of a
Zamboni machine which uses up to
1,600 gallons of hot water a day on
the ice rink to smooth the skating
surface. "The ice in the hockey-sized
ice rink, of course, is manufactured
by an ordinary compressor which is
powered by electricity, and does not
interface with the solar," Moore
added.

The building cost $2.4 million, with
the solar portion of $726,904 supplied
by an ERDA (now DOE) grant.
There was an estimated $77,000
yearly savings on fuel projected for
the center at current fuel prices.
The Shenandoah Development Corp.
funded the non-solar portion.

System recap. Building area: 59,000 square feel, new.
Collectors • 63, 8' x21' flat plate, Revere Solar and Archi-
tectural Products, Inc.. Rome, N.Y. Storage: 15,000 hot
water; two 30,000 cold water underground tanks. Absorp-
tion chiller: 200-ton Trane. Architect: Taylor and Collum,
Atlanta, Ga. Solar design: Georgia Institute of Technolo-
gy, Atlanta, Ga. Engineers: Richard Wright and Asso-
ciates end Newcomb and Boyd, Atlanta, Ga. General
Controetor: Briton-Cook Co., Atlanta, Ga. Oprrating
dare: April, 1977. Monitoring: Georgia Tech for DOE.
Financing: 82.7 million total; solar, 3726,904, ERDA
grant.
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PUBLIC SPEECHES AND TOURS AND PUBLIC RESPONSE

A list of public speeches on Project Sunburst is included herein. In ad-

dition to the 55 formal speeches, the list includes references to about one-third

of the one hundred or so tour-talks given to groups visiting the project.

For many of these speeches press notices were obtained, a sampling of which

is also included.

The response to Olympic's efforts to foster public awareness of Project

Sunburst is manifest in two forms; response in the form of letters and response

to the invitations to visit the facility. The wide range of groups demonstrating

an interest in Project Sunburst is suggested by the letters and tour documentation

shown herein, and also the entries in the speech log.

A guest register has been made available for visitors to sign. Typically,

only a few persons from each group sign this register, but the number of group

entries exceeds 100, which would represent the number of tour-talk presentations

given, and the number of actual visitors would exceed 2,000.

A display of the fluid temperatures and a diagram of the system operation

are provided for visitors, along with a hand-out (sample shown) and copies of sev-

eral newspaper reprints and other items made available for visitors.

Included in this section are:

Pa cue

Partial List of Speeches 	 D-29-31

Publicity for Speeches 	 D-32

Sample of Visitor Hand-Out	 D-33

Samples of Public Responses	 D-34-40

Sample Tour Itineraries 	 D-41-46

D- 28
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PARTIAL LIST OF SPEAKING ENGAGEMENTS AND TOUR-TALKS

DELIVERED BY

CHARLES C. RIPLEY, P.E.

ON PROJECT SUNBURST
1976

May O1	 Tri-Cities Chamber of Commerce
May 14	 Talk to Alex Fremling, D.O.E. Manager and his staff

Jun 10	 Richland Business and Professional Women's Club and
Richland Chamber of Commerce Joint Meeting

Jun 16	 Kennewick Rotary Club
Jun 24	 Richland Cable TV (40-Minute) presentation of June 10 Talk
Jun 30	 Pasco-Kennewick Rotary CLub

Jul 16	 Tri-Cities Visitor and Convention Bureau

Aug 24	 Richland Rotary Club

Oct 20	 Real Estate Appraiser's Association
Oct 27	 Kiwanis Club of Kennewick

1977

Jan 12	 Tri-City Chapter yon-Destructive Testing Society
Jan 25	 Boise Cascade Management Associacion (Wallula, Wa.)
Jan 27	 Richland Altrusa

Feb 10	 Pasco Kiwanis Club
Feb 15	 American Institute of Electrical Enqineers
Feb 17	 ERDA,Presentation to Staff and Site Major Contractors
Feb 18	 Eastern Washington State College Facilities Director and Staff

(Cheney, Wa.)
Feb 26	 Democratic Saturday Club

Mar 03	 ERDA Contractors Energy Coordinators (Tour-Talk)
Mar 17	 Dimension '77 Architects and Engineers Seminar sponsored by the

Electric League of the Pacific Northwest, and Northwest Electric
Light and Power Association with 800 attendees (Seattle)

Mar 21	 Solar and Energy Orientation Meeting, all personnel Olympic
Mar 23	 ERDA sponsored Solar Orientation Seminar for Local Builders

May 13 Washington State Association of Chambers of Commerce Annual	 Meeting
May 14 Australian TV Network with Congressman Mike McCormack	 (Filming)

Jun 01 Refrigeration Engineers and Technicians Association 	 (Tour-Talk)
Jun 15 Student Competition of Relevant Engineering (SCORE)	 (Talks and Tour-Talk)
Jun 23 American	 Institute of Architects Southeastern Washington Chapter

(Tour-Talk)

Jul 19	 Hanford Science Center Staff (Tour-Talk)
Jul 22	 Northwest Solar '77 Seminar ERDA sponsored (Portland, OR)

Aug 20	 State of Washington Assembly Legislators of Senate and House Enerqy
Committees (Tour-Talk)
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1977 Cont' d

Sep 15	 Northwest Regional Convention American Society for Quality
Control (Seattle)

Sep 20	 Tri-City Chapter, American Society for Metals

Oct 05	 Annual Meeting, Northwest Public Power Association
(Springfield, OR)

Oct 08	 9th Annual Convention (Joint), Washington Movers Conference,
and Washington State Warehousemans Assoc. (Talk and Tour-Talk)

Oct 21	 Solar Energy Seminar, Sponsored by Columbia Basin Chapter,
American Institute of Plant Engineers (Portland, OR)

Oct 29	 Formation Meeting Inland Empire Chapter (American Section)
International Solar Energy Society

Nov 03	 Mid-Columbia Chapter of American Institute of Plant Engineers
Nov 10	 Presentation to Idaho Falls Chamber of Commerce
Nov 17	 Annual meetings and Joint Banquet

&	 Washington State Reclamation Association, and
Nov 18	 Washington Association of Irrigation Districts

Dec 04-	 Paper presented, D.O.E. Solar Workshop (New Orleans, LA)
Dec 07

1978

Feb 01	 KIONA-Benton H.S. Science Students (Tour -Talk)
Feb 15	 American Institute of Industrial Engineers
Feb 16	 Boy Scouts of America (Tour-Talk)
Feb 21	 Juvenile School (Tour-Talk)
Feb 22	 Washington State Life Insurance Underwriters (Tour-Talk)

Mar 11	 American Society of Certified Engineering Technicians Convention
(Tour-Talk)

Mar 14	 Society of Women Engineers
Mar 22	 Klickitat County P.U.D. Public Meeting (Goldendale)
Mar 23	 Prosser Rotary Club (Prosser)

Apr 18 J.M.	 Perry	 Institute	 (Yakima)
Apr 21 NASA Project Managers 	 (Tour-Talk)
Apr 25 Lawrence Livermore Lab Engineers 	 (Tour-Talk)
Apr 26 Govenor D.L.	 Ray	 (Tour-Talk)

May 01 Kamakian H.S.	 Science Class	 (Tour-Talk)
May 03 Joint Center for Graduate Study (Tour-Talk)
May 04 Sacajawea School	 Children	 (Tour-Talk)
May 05 Garfield School	 Science Students	 (Tour-Talk)
May 05 Mortgage Bankers Association	 (Tour-Talk)
May 06 Seattle Science Center Solar Fair
May 07 Seattle Science Center Solar Fair
May 16 Junior H.S.	 Science Class	 (Tour-Talk)
May 17 Eastern Washington University Conservation Students 	 (Tour-Talk)
May 19 Washington	 Society of Professional 	 Engineers	 Seminar	 (Olympia)
May 20 Urban Solar Seminar 	 (The Dalles)

D-30
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May 23	 Hanford Science Center (Tour-Talk)
May 24	 J.A. Jones Engineering Staff (Tour-Talk)
May 25	 Spokane Chamber of Commerce (Tour-Talk)

Jun 06	 Boy Scouts of America (Tour-Talk)

Sep 23	 Energy Forum Northwest Univ. of Washington (Seattle)
Sep 26	 School (Tour-Talk)
Sep 27	 Goldendale Citizens (Tour-Talk)
Sep 28	 Tri-City Herald (Tour-Talk)

Oct 02	 Washington Society of Professional Engineers (Spokane)
Oct 13	 Association of Industrial Arts Instructors (Walla Walla)
Oct 22	 Portland U.S. Naval Reserve (Tour-Talk)

Nov 08	 Rosalia Chamber of Commerce (Tour-Talk)
Nov 09	 Royal High School Science Students (Tour-Talk)
Nov 09	 Prosser High School Science Students (Tour-Talk)
Nov 10	 Big Bend College (Tour-Talk)

1979

Jan 27	 Annual Meeting Refrigeration Society

Feb 14	 ASME Meeting
Feb 17	 Washington State University Physics and Astronomy
Feb 26	 High School Physics

Mar 09	 Nuclear Energy (Women)
Mar 21	 High School Tour

Apr 25	 Sunburst Tour Home Economics Convention
Apr 27	 Energy Conservation Talk Convention Home Economics
Apr 28	 AUW Conference (5 tours)

Mar 16	 American Association Industrial Arts
&	 Annual Convention

Mar 17

May 18	 Washington Society of Professional Engineers
Solar seminar and annual meeting (Renton)
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Solar enercay

tal 'Ks on tV
Charles Ripley, Olympic

Engineering, will speak on
solar energy on Richland
Channel 13 at 5 p.m Tuesday
and 6 : 30 p.m. June 24.

The station will rebroadcast
the talk Ripley gave Thursday
to a joint meeting of the
Richland Chamber of Com-
merce and Richland Business
and Professional Women.
Ripley, manager of energy

research and development,
also will speak at noon
Wednesday at the Red Lion in
Pascef to the Pasco -Kennewick
Rota,J Club.

7(0.10 7, V9 -7(-

e ^,c
Speaker will be- Charles, C.

Ripley. manager of. energy
research and development for
Olympic Engineerin gz Corp

The north - Richland firm
recently received a 500,000
grant from • the E n e r 12 v
Researca errs Development
Aumirvs1atton to conduct a
controllA scientific . . ezpert-
ment using solar- power to
h"^t and cool a commercial
builrl;rg.

Grourdbraakin7 too; p13CP
Friday.

pe-L- t), 111 71

Women Engineers
"Energy Conservation," per-

servation", personal a n d
sonal and world-wide, will be
discussed when the Eastern

Washington Section of the So-
ciety of Women Engineers
meet at 7 : 30 p.m. Tuesday in
the Hanford Science Center.

Lyle Wilhelmi of the Han-
ford Science Center a n d
Charles Ripley of Olympic
Engineering will speak. The
public is welcome.

A4 4 Y / 7.., "! 7P

Ripley
to cddre-srs

solar meet
Charles Ripley, scniur

energy consultant for Olym-
pic Engineering Corp., will
speak at 4 p. m. Friday to-
the Washington Society of
Professional Engineers So-
lar Energy Seminar in
Olympia.

Ripley's topic will be
"Project Sunburst and So-
lar Energy int'the Built
Environment."

The seminar is to provide
engineers with 'an urder-
standirs of the use of solar
energy for heating and

cooling in the northwest
System design, cost effec-

tiveness, available equip-
ment, energy storage, tax
Incentives and climate fac-
tors will be covered in the
seminar.

Ripley is chairman of the
''ri-City Nuclear Industrial•
Council's Residential
Energy Savings Committe,

:enCh
.?rg I

"Solar Energy ua Richland"
will be discussed at noon
7 1hursday at-a Richland
Chamber of Commerce lun-
cheon in the Rivermore. Motor
>nrL

4,1A,' -/) Ik I

Tr4-Citian to address solar 	 i:'
Charles C. Ripiey o f

Richland will address the
Solar Fair at the Pacific
Science Center in Seattle
Saturday and Sunday, a cen-
ter spokesman said.

0 Su ,,an Stucker, with the
center, said Ripley w i 11
discuss "Project Sunburst and
Solar Energy in the Built
Environment."

Ripley is senior energy

consultant for 01 y m p i c
Engineering Corp. of Richland
and is chairman of Tri-Cit)
Nuclear Industrial Council's
Residential Energy Savings
Committee.

D-32



'^N.	 vo«n

	

MOT (aJ	 P3
' y	 1P`-0NV' (Ilr

NIII(N
W.,

-SIT NA I IA	 T.
Asir 11 lArY	 `M^...	

_ ._

YI11111- IN V1
.Aa	 T

r .q aw
,-t.:	 TSI.I.Y

T1	 II'NA11.l u	S'NRM!
'-M x	 TA

r.	
r 3

11•I AUr

p TM ANA( SYI IIN

	

Dt!I(.(%TIAL Tim. ID,T.Dt
	 P(TV4% SVPPLI f7 I	 Sl'Mr

0 P.(%%W( S('ISDA
A 'VY)II11111 rALVI
TM IMIXA11% VALK	 .01

	 I
(v Im'..krl	 0II111	 ..J

NUT (r(" WA o[ATTIIW/SD(AA A.SD.PTIOII
coot I IA; -aaA 1

r^ O
^dr^
b

V/ O

S M̂

1111 D

+/_ - - — - T.

II TL'.IY	 .^, SW.LI WON

r 4' s

t[NAT(.

WAS ASSIST(D N(AT PIA IpplrL(

PROJECT SUMOURST S`INOPSIS

PROJECT INFORMATION - ERDA COMMERCIAL SOLAR DEMONSTRATION

Solar System Owner/ Manager: Olympic Engineering Corporation 	 .̂.--^,^.-^^^`^ M
Architect-Engineer: The Tracey-Brunstrom-Morgan Partnership 
Builder: Development Dynamics Company of Richland
Location: Richland, Washington, Latitude 46° 20' N
Building Type: Single Story, Brick Office
Climatic Data: Degree Days Heating 5267; Cooling 800	 ^^^I	 .;^,	 fir;

Average Temperature: Winter 29; Summer 77 	 ••	 `'	 .r̂ '`'^^
Peak Daily Insolation: December 336 Btu/sq ft

July 2432 Btu/sq ft
BUILDING DESCRIPTION
The project involves two identical buildings at the same site
with identical orientation. Building one, a control, is
heated and cooled by heat pumps. Building two, the demonstra-
tion, is provided with solar space heating/cooling and solar
water heating by flat-plate collectors mounted on the flat
roof with heat pump backup. Each building has 14,400 square
feet of floor area. Energy conservation measures include
insulation, double glazing, selective absorptive/reflective
slat drapes and reflective ponds. Energy use will be compared

° between buildings.
w SOLAR ENERGY SYSTEM

Solar Application: 71% Heating, 97% Cooling and most of the
'Domestic Hot Water

Collector: 6000 ft' flat-plate aluminum with two layers of
LEXANR Manufactured by Gene ral Electric.

STORAGE:
Insulated 2000 gallon chilled water storage and 9000 gallon
hot water storage tanks located underground. Ethylene glycol/
water transfers solar heat throu gh excnange to secondary hot

water storage loop.
DISTRIBUTION:
Forced Air: The building incorporates solar assisted heat
pump heating and conven:tio7.:.' heat, p -jnp cooling	 utilizing
direct heat exchanger heating and solar driven absorption
cooling systems.
DOMESTIC HOT WATER SYSTEM:
Water is heated by a solar thermal	 a^i
energy exchanger which also
recu p erates heat dumped by the c—-^"(
chiller during the cooling season.

PROJECT SUNBURST
Olympic Ln(lincering Corpora Lion

3070 George Washington Wav
Richland, WA Phone (509) 946-4161



'J 110MAS M. UX-S-la
Mayor, City of Richland

PROCLAMATION

APRIL 29 -- PROTECT SUNBURST DAY

WHERFIIS, the depletion of fossil fuel resources and their rapidly rising costs
has increased America's interest in the development of alternative
energy resources; and

vaMREAS, America has become increasingly dependent on the importation of
foreign oil which is a very real threat to our continued economic
strength and our national security; and

wMREAS, the very birth of Hanford and the Tri-Cities area was the result of
our country's response to a very critical national need; and

MMRF.AS , President Cartes has proclaimed the national effort to solve our
energy needs must be seen by our public officials and our citizens
alike as the "moral equivalent of War"; and

MERF:AS, we have sent Congressman Alike McCormack to the National Legislature
who is a scientist himself and has beoome the leading voice in the
Congress for the development of an energy policy which will lead
our country on a course of energy independence and the rapid and
orderly development.of energy alternatives; and

WHEREAS, Project Sunburst is one tangible demonstration of our solar energy
capability and its potential application right here in the City of
Richland, the National Capital for nuclear pm.^er production and
research, shows the diverse and potentially unlimited talents of
the people of the Tri-Cities and especially Richland in their over-
all leadership in the solar energy field as well;

N(M, THEREFORE, I, Thomas M. I xjston, by virtue of the authority vested

in me as the Mayor of the City of Richland, hereby proclaim April 29, 1978, as

PROJECT SUNBURST DAY

in the City of Richland and urge all our citizens to take part in the Sunburst

events and dedication cercTmnies planned Ly the Olympia: Engineering Corporation

to promote public awareness of solar energy.

IN I ITW-SS MEPMF, I have hereunto set my hand and paused to be

affixed the seal of the City of Richland this 24th day of April, 1978.

D-34
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AD IiOC COMMITTEE ON ENERGY 	
Play 8, 1978

Ms. Barbara Anthony
Olympic Engineering Corporation
3070 George Washington Way
Richland, Washington 99352

Dear Barbara:

I want to express my thanks to you and all of__the..others
at Olympic Engineering for making the ' rFroject Sunburst"
dedication ceremonies such a memorable occasion.

I understand that it was primarily through your efforts
that the afternoon's festivities went so smoothly.	 I want
you to know that I thoroughly enjoyed both the dedication
and the reception that followed.

Congratulations on a job well done!

Sincerel

Plike McCormack

Member of Congress

MMc:mr
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Department of Energy	
J

Richland Operations Office	 MIAY

P.O. Box 550 %
Richland, Washington 99.352

May 10, 1978

Dr. Emmett B. Moore, Jr.
General Manager - Richland Division
Olympic Engineering Corporation
2592 George Washington Way
Richland, Washington 99352

Dear Dr. Moore:

I wish to thank you on behalf of the Department of Energy, and myself,
for Your participation in the SUN DAY activities on May 3. You have
always been most helpful 

and 
cooperative in opening up your facilities

for public viewing, and providing excellent tours and comments on your
solar demonstration project.

Please express my appreciation to other members of your staff who
participated in making SUN DAY an interesting and informative time for
residents of this area.

Sincerely,

R bert 11. Lindsey
Assistant Manager for
Regional Activities

Copies to: Charles Ripley
Bob Poplin
Vince FitzPatrick
Peter Jobs
Bob Irwin
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fe^NZ The university
Of Alabama
In Hurrtsville

Kenneth E. Johnson
Environmental and
Energy Center

October 5, 1978

Charles C. Ripley
Olympic Engineering Corp.
3070 George Washington Way
Richland, Washington 99352

Dear Sir:

P. O. Box 1247
Huntsville, Alabama 35807

REPRODUCIBILITY OF THE
";IGINAL PAGE IS POOR

Reference your letter of March 2, 1978. Please forward a set of
your slides that was used in your New Orleans presentation,
along with a short description of each visual.

An extensive library is being developed for the Department of
Energy, also these materials are needed for possible use at the
Solar Heating and Cooling Contractor's Review to be held ir_
San Diego during December of this year.

Thank you for your cooperation in previous efforts to document
the progress of our national solar energy program.

Sincerely,

/Da d L. Christensen `-- —^
Senior Research Associate
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Olympic Engineering Corporation of
Richland has "switched on the sun" to heat
and cool its building in Hanford Square in
North Richland.

The demonstration is financed by a
$710,000 grant from the Department of
Energy under the Commercial Solar En-
ergy Heating, Cooling and Water Heating
Demonstration Act. It is a cost sharing
project and Olympic has contributed
nearly $37,000 under the contract.

Charles C. Ripley, senior energy con-
sultant for Olympia, was in Prosser March
23 to tell Prosser Rotarians about it. The
solar system is operating and the Project
Sunburst building was first heated by
stored solar energy Feb. 10, 1978.

The 14 , 400 square foot solar building at
3070 George Washington Way is occupied
by- Olympic 's Research and Development
Department and the Washington Public
Power Supply System. It will receive 97%
of its air conditioning and 71% of its
heating from the sun. Ninety percent of
its hot water also will be solar-heated.

The solar building occupied early in
1977 has been operating on its back-up
heatin g. and cooling system consisting of
electricalt}/driven heat pumps while final
instrumentation wiring is being completed
prior to testing'---

An identical 14,400 square foot control
building next door, occupied by Battelle
Northwest Laboratories, is heated and
cooled by conventional electric heat
pumps.

When electrical costs are compared be-
tween the demonstration and control
buildings ' over a five-year test period this
practical example of the classic scientific
controlled experiment will show actual
savings that can be made using solar en-
enty.

Beat from the sun is collected by flat
plate collectors and delivered to a tank of
:33%-ethylene glycol/water mixture, pass-
ing through at a rate of 126 gallons per

minute.
Each passage through the solar col-

lector array heats the fluid 16 degrees F.
The heat .i •d liquid then goes to a heat ex-
changer in the solar basement, and is
transferred to city water in a 9.000 gallon
insulated I hermal energy storage tank

buried under the sidewalk outside the
basement.

Upon call by thermostats in the build-
ing, water at 120 1 to 160° Fahrenheit is
pumped to heating coils in the building's
oom air distribution system.

During the summer, when the ther-
mostats call for air conditioning, hot water
is pumped from the thermal energy stor-
age tank to a 25 ton absorption chiller,
which cools water from 55 to 45 degrees at
a rate of 4,000 gallons an hour to charge a .
2,000 gallon cold water storage tank. That
chilled water is pumped to the same coils,
which cool the air in the building's dis-
tribution system.

After initial acceptance testine is com-
pleted this spring the solar building will
be open to the public for scheduled tours,
to include an exhibition hall and inspection
of the entire solar system with real-time
instrumentation. i

Tourists will be able to climb to the roof
to see and feel the 6,000 square foot array
of 252 solar collectors and to the basement
to observe the solar heat transfer and con-
trol system.

Rotarians were shown a slide presen
tatio., covering Project Sunburst and
other solar projects in this area.
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4t

^sZ/—„-z-e-/^_^KJ ^^l_.•' ^-GLnJ,.^^91_L-ram L ^^c^-t^`/C^/f^/

^`	 l

D-39



.1

r•

s
CHRIST THE KING scHOOL

1122 LONG AVEW. E

(J	

lnJ (^ (^ RICHLAND. WASHINGTON 99352

pa*

ro

GrL,^^ A±^ t ^ ^ K^^^^

-D-40



'` y

P pDUCIBILITY OF THE

HANFORD TOUR ITINERARY	 ,IC
INAL PAGE IS POOR

S.C.O.R.E., GROUP 1 & 2	 ;^)1'^!7^ ^^ 1.!1 
5J!

—Qw may, June 1:,, 1977	 j L	 ^)
JUN 7 19 -17	 .

Escorts: AM--Jim Kelly, PM--Jack Miller 	 ulti'r, 
Approximately 25-40 Students per tour 	 C ;;l^1;% P„^!+^^^f0
Transportation: ERDA Bis
Contact: Bill Cawley, Chris Corbett

Group_ #1 - A,f Tour

8:30 AM	 Begin tour at Joint Center for Graduate Study

3:30 - 8:45	 Travel to FFTF Site

8:45 - 9:30	 Tour FFTF Site, Visitor's Center

9:30 - 9:40	 Travel to WPPSS Hanford No. 2 Power Plant

9:40 - 10:00	 Tour WIPPSS Hanford No. 2, Viewing Stand

10 :00 - 10:1 :,	 Travel to Olympic Engineering

0:15 
	
NTour Olympic's "Project Sunburst'

11:15 - 11:30	 Returnfo -c nt Center/Grad. Study

Group P2 - PMI Tour

12:30 PM	 Begin tour at Joint Center for Graduate Study

12:30 - 12:45	 Travel to FFTF Site

12:45 - 1:30	 Tour FFTF Site, Visitor's Center

1:30 - 1:>0	 Trave? to l •1PPSS Hanford No. 2 Power Pi"^^

1:40 - 2:00	 Tour WPPSS Han-lord No. 2, Viewing Stand

2:00 - 2:15	 Travel to Olympic Engineering

3:15 	 s "Pro-ect Sunb urst"

3:15 - 3:30	 R`tu: n ,o Joint Center/,:red. Study

DISTRIBUTICIN

ERDA Security
T. A. Bauman, ERDA
T. L. Best, ARHCO
K. Bazemore, ARHCO
R. L. Elmgren, WIPPSS
F. C. Zerza, HEDL
H. E. Hylbak; HEDL

. E. Cawley, ERDA

G. D. Carpenter, HEDL
*P. G. Rhoades, ERDA

D. W. !Mazur, ERDA
F. K. Purcell, ARHCO
,•!. C. Bmien, AMCO
K. R. ;-leid, BN IJ !
r	 lJi?iiamscn, HEDL
C. Ripley, Olympic

ATLANTIC RICHFIELD HANFORD COMPANY
Communi cations & Public Arfai rs
Hanford Science Center (509) 942-0002

`iZ;i^^ cv i CC	 c 11 -T10	 C h; P't LC i/tA	 NCB INCC- 2 Iiv (^
l S i S I N ;^v q`n C i,; q c A L- -TC rt A 4Tt	 0. C- Y C p ti --r C S'T'
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DETAILED AGENDA

Visit to Hanford

by

Washington State Committees on Energy and Utilities,
Agriculture, and Ecology

August 20, 1977

Saturday, August 20, 1977

	

9:00 a.m.	 Lindsey board tour bus at west entrance of Federal
Building

Travel to the Rivershore Hotel

	

9:15 a.m.	 Visitors board tour bus

Travel to the Science Center

	

9:30 a.m.	 "Hanford: 1977" presentation by Fremling

10:45 a.m. Presentation by Marvin Vialle, State Department,
Assistant for Land Programs, regarding Hazardous
Industrial Waste Site at Hanford

During 10:45 briefing, tour bus will travel to
Hanford House and refreshments will be placed on board.

	

11:30 a.m.	 Walk to Hanford House for no-host lunch

	

1:00 P.M.	 Board tour bus

Travel to N Reactor. Escort: Lindsey

	

2:00 p.m.	 Briefing and tour of N	 Guide: Dunn

	

2:40 p.m.	 Travel to Hanford Generating Plant (thru side gate)

	

2:45 p.m.	 Tour HGP	 Guide: Phil Otness

	

3:00 p.m.	 Travel to WPPSS Nuclear Plants

	

4:00 p.m.	 Briefing at WPPSS Nuclear Plant No. 2 by Phil Otness

	

4:30 p.m.	 Travel to Olympic Engineering Facility

	

4:45 p.m.	 Tour Guide: Moore

	5:15 p.m.	 Return to Rivershore

Tour Complete

Coordinated by: J. L. Tokarz
942-6288
8/15/77
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Membership Listing for the State of Washington
House and Senate Committees on Energy and Utilities,

Ecology, and Agriculture

"0i;Ut;Il3if,ITY OF THE
\T; P AG F IS POOR

I",

Senate Ener q v & Utilities Committee

R. Ted Bottiger, Chairman
Del Bausch, Vice-Chairman
Max E. Benitz
Marcus S. Gaspard*
Jeannette Hayner
Al Henry
James E. Keefe
R. H. Lewis
Bruce A. Wilson*

Senate Ag riculture Committee

Marcus S. Gaspard, Chairman*
William S. Day
F. "Pat" Wanamaker
Bruce A. Wilson*

House Energy & Utilities Committee

Senate Ecolo g v Committee

Nat W. Washington, Chairman
Hubert F. Donohue
H. A. "Barney" Goltz
Sam C. Guess
John S. Murray
Lois North
Ruthe Ridder

Senate Staff Members

Ken Madsen, Staff Director
John Woodring
Bob Lee
Bob Walton
Curt Eschels
lerese Mulgrew
Park Cann

House Ecolo gy Committee

King Lysen, Chairman
Marion Kyle Sherman, Vice-Chairwoman
Ron Dunlap, Ranking Minority Member
Duane Berentson
R. M. "Dick" Bond
Donn Charnley
Paul H. Conner
Dan Grimm
Simeon R. "Sim" Wilson
Charles D. Kilbury*
William Leckenby*
John Martinis

Geraldine McCormick
John S. McKibbin
Cathy Pearsall
Al Williams

Georgette Valle, Chairwoman
Paul Pruitt, Vice-Chairman
Scott Barr, Ranking Minority Member
Red Chandler
Jeff Douthwaite
Jack W. Grier
Audrey Gruger
Jerry M. Hughes
George S. Hurley
Mike Kreidler
William Leckenby*
Claude L. Oliver
Earl F. Tilly

*Serves in dual capacity
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House Aq riculture Committee

Charles D. Kilbury, Chairman*
Otto Amen, Ranking Minority Member
Mary Ka y Becker
Jim Boldt
Harold Clayton
Helen Fancher
S. E. "Sid" Flanagan
Frank "Tub" Hansen

House Staff Members

Tom Casey
Ken Hirst
Henry Romer
Ron Quist

*Serves in dual capacity

JLT:Iom - 3117177
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NUCLEAR, CHEMICAL AND MECHANICAL ENGINEERING SEMINAR

Joint Center for Graduate Study, Spring 1978

Wednesday, 8 p.m., Room 117

'.Speaker	 Topic

March 29
	

Mr. Jess Greenborg
	

Class perspectives and "Energy Update"
Battelle-Northwest

Laser Enrichment of Uranilum IsotopesApril 5	 Tentative:
Dr. Harold Forsen
Exxon Nuclear Corp.

April 12	 1.1r. David Amerine
Westinghouse Hanford Co

April 26	 Dr. Charles Rohrmann
Battelle-Northwest

CMa 	 Mr. Charles C. Ripley
Olympic Engineering

May 10	 Mr. Marvin Zimmerman
Battelle-Northwest

May 17	 Dr. Bob Masterson
Battelle-Northwest

May 24	 Mr. Joseph Lucas
Washington Public Power

Supply System

May 31	 Dr. Bert Scheffler, JCGS
Mr. Jess Greenborg
Battelle-Northwest

Tour of FF1F Facility
(F- FTF Site at 7:30 p.m.)

Biomass Conversion

Tour of the Solar Energy Building
(Olympic Engineering 7:30 p.m.)

The Effect of the Anisotropy Model
on Transport Calculations

Numerical Methods for Reactor Thermal
Hydraulic-

Tour of WNP2
(WN11 2 Site at 7:30 p.m.)

Seminar Review
(rime and Enlace to be announced)
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H A N F O R D	 T 0 U R	 I T_I N E R A R Y

Hillyard Center	 !•

Monday April 17, 1978

rw

l ^.	 r,,,	 r L- 3

197"Tour Director: Jack Miller
Approximately: —34 Senio r Citizens
Transportation:	 1 Mini Bus
Contact Elnor Nuxoll

10:30

10:30	 - 11:00

11:00	 - 12:15

12:15	 - 1:00

1:00	 - 1:15

	

1: 15 -	 1:50

	1:50 -	 2:05

2:05 - 2:45

	

2:45 -	 3:00

3:00 - 3:10

	

3:10 -	 3:30

3:30

Arrive at Hanford Science Center`

Rest Break

Tour Hanford Science Center

Lunch Break

Travel to Olympic Engineering Corporation

Tour Project Sunburst, Speaker Charles Ripley

Travel to Fast Flux Test Facility & Visitor Center

Tour FFTF & Visitor Center

Rest Break

Travel to Washington Public Po-aer Supply System Nuclear
Plant N2

Tour WPPSS Nuclear Plant N2

Return to Richland

THE HANFORD SCIENCE CENTER

Rockwell Hanford Operations

Communications & Public Affairs
(509) 942-6602

B. J. Rokkan, DOE Receptionist, Rockwell

D. E. Crouter, DOE Emergency Officer Rockwell

T. A. Bauman, DOE H.	 B.	 Lindberg, Rockwell

C. E. Moore, DOE II.	 E.	 Hylbak,	 HEDL

C. S. Carlisle,	 DOE F.	 C.	 Zerza,	 HEDL

0. L. Olson, DOE J.	 Menard, HEDL

H. A. Haines,	 Rockwell
F.	 E.	 Williamson,	 HEDL

C. D. Carpenter, HEDL

R. F. Nowakowski, WPPSS

C. Ripley, OEC

A. L. C3wan, Rockwell

L. Wilhelmi, Rockwell

No Radiation Dosimeter will be issued since this tour is all Public Access.

The Tour Director will be security badged.

D-46
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PUBLISHED PAPERS

Papers have been published on Project Sunburst in conjuction with three

conferences: The Architects and Engineers Seminar in Seattle, Parch 17-18, 1977;

the D.O.E. Solar Workshop in New Orleans, December 4-7, 1977, and the D.O.E.

second Solar Heating and Cooling Demonstration Contractor's Review in San Diego,

December 13-15, 1978. Only the third paper is included herein, since the other

two are earlier versions and therefore less relevant (the first of the three was

prepared by the sponsor directly from the oral presentation).

Sample pages from the first two have been included.

Page

Architect-Engineers Conference
	

D-48,49

New Orleans Conference
	

D-50

San Diego Conference
	

D-51-61
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AR; 'ECTURVENGINEERING/ENERG Y MANAGEMENT IN THE BUILT ENVIRONMENT

ARCHITECTS & ENGINEERS SEMINAR

SEATTLE CENTER
MARCH "11-18

1977

'SPONSORS
Idaho Power Company

Pacific Power & Light Company

Portland General Electric Company

Utah Power & Light Company

The Washington `dater Power Company

The Electric League Utilities

PROCEEDINGS
Summary notes of the seminar presentations will be

mailed to all requesting partic+pants at the conclusion of
the seminar. Please complete the mailing label included in
your registration packet and return it to the registration
desk.

r^r2i^D ^Mr^n
W.(Wno.notoA

107* 1 0I.WI(W Y10
ioe,oa 102

ina1nn

ARCHITECTUREI ENGINEERING IENERGY MANAGEMENT IN THE BUILT ENVIRONMENT

ARCHITECTS & ENGINEERS SEMINAR

REGISTRATION  BEPRODUCIBILITy OF THE

--	 RIGINAL PAGE IS POOR
( 10:00 a.m. to 4:00 p.m.	 7.30 a.m. to 1:00 p.m.

Thursday, March 17	 Friday, March 18
Rainic; Room	 Rainier Boom

Conducted by Northwest Electric Light & Power Association
and the Electric League of the Pacific Northwest.
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PROGRAM/SPEAKERS
^^^ •	 THURSDAY AFTERNOON/March 171Seattle Center Playhouse

10:00 a.m. to Noon . 	 Registration at Playhouse.

Noon to 1:00 p.m.	 Luncheon In San Juan Room. Master of Ceremonies will be Gordon Vickery,
Superintendent of Seattle City Light.

uI
"VAGE ^.

; , ZjYF j7e 1:00 p.m 'A?" 'Welcome and Challenges." John W. Ellis, President of Puget Sound Power &
Light Company, Bellevue, Washington, w0comes participants, explains the
challenges in designing, building anti providing power to operate the built

i environment.
Yj^ti 	 {	 t•

^
xk..,	 fig,	 M'f'r

Y

1:45 p.m.	 ADJOURNMENTTO PLAYHOUSE

A
200 p.m	 "Energy Conservation as a Resource." The Administrator of the Bonneville

Power Administration, Don Hodel, presents an Insider's view of load forecast-
<<$?,'' Ing, the Interrelationship of energy sources, and a look at proposed conserva-
L6'	 tion methods.	 .:

Yf

2:40 p.m.	 "Energy Management and Utilization Technology Development at Electric
Power Research Institute." Dr. Fritz R. Kalhammer of Palo Alto's well-known

" research firm, EPRI, explains fuel cell and chemical energy technology; energy
storage; and the structure of Electric Power Research Institute.

3:20 p.m: COFFEE and SOFT DRINKS

Cp.m1410).	 "Project Sunburst." The Manager of Energy Research and Development of
Olympic Engineering Corporation, Richland, Washington, Charles C. Ripley,
P.E., describes how two identical, adjacent buildings in Richland were built for
the purpose of comparing conventional electrical energy use with comple-
 mentary solar space heatinglcooling and solar water heating.

^i ss•

of .

vy

t

.	 `	 (Continued on next page)

2:00 p.m. --"Energy Management Case Studies"Charlets Flobart,the speaker,represents
the Edison Electric Institute in New York City.

2:40 p.m. ."United States Energy Policies and Programs--where we should be and where
we are." Congressman Mike McCormack, 4th Congressional District, Washing-
ton, reviews the status of a national energy plan, Including organization within
the executive branch and in Congress.

3:20 p.m. COFFEE and SOFT DRINKS

(Continued from previous page)

A ^;.

10.45 a.m. "Energy and Economics." Harry Blundell, Executive Vice President, Utah
Power and Light Company, Salt Lake City, explains utility Inflation and growth
problems and how they relate to the financing of new generating plants.
Included Is a discussion of the Federal pollution and environmental control
requirements.



REPORT ON PROJECT SUNBURST

A DEPARTMENT OF ENERGY COMMERCIAL

SOLAR DEMONSTRATION AT RICHLAND, WASHINGTON

Presented at the Department of Energy Solar Workshop,

New Orleans, LA

December 4-7, 1977

By

Prepared by:

Charles C. Ripley

Robert S. Poplin

Robert D. Allen

Olympic Engineering Corporation

3070 George Washington Way

Richland, Washington 99352

4E

^1tY ^YppR

^g0^^.^ 4 AGE IS
. ^gtc^
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HCP/M-4131-01

The Pre-Printed Papers of
The Second Solar Pleating and
Cooling Commercial Demonstration
Program Contractors' Review

Hotel del Coronado
San Diego, California
December 13-15, 1978

November 1978

Sponsored by:

U.S. Department of Energy
Assistant Secretary for Conservation

and Solar Applications
Under Contract No. EC-78-C-01-4131
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Paqe No.

Virginia

PERFORMANCE OF THE SOLAR WATER HEATING SYSTEMS ON THE ECONO-

TRAVEL MOTOR HOTELS
John W. Allred. . . . .	 681

CHARLES S. MONROE VOCATIONAL TECHNICAL CENTER SOLAR DOMESTIC HOT
WATER SYSTEM, LOUDOUN COUNTY, VIRGINIA

Lonnie B. Bridges . . . . . . . . . . . . . . . . . . . . . . . . . 	 6$9

RENOVATION OF FAUQUIER COUNTY HIGH SCHOOL SOLAR HEATING SYSTEM

H. S. Liers, W. S. McEver, M. P. Harris and N. J. Barbera 	 693

PERFORMANCE OF A SOLAR ASSISTED HEAT PUMP SYSTEM FOR AN OFFICE

BUILDING
Terrell D. Moseley .	 .	 .	 . . .	 . . . .	 . . . . . .	 . . .	 .	 .	 .	 .	 . .	 699

SOLAR ENERGY: A PSYCHIATRIC HOSPITAL PROJECT

Matthew E. Weinstein. . . . . . . .	 . . .	 .	 .	 .	 . . . . .	 .	 . . . .	 707

Washington

REPORT ON PROJECT SUNBURST, A DEPARTMENT OF ENERGY COMMERCIAL
SOLAR DEMONSTRATION AT RICHLAND, WASHINGTON

Charles C. Ripley and Robert S. Poplin.	 711

West Virginia

A SOLAR HEATING AND COOLING SYSTEM FOR THE PAGE JACKSON ELEMENTARY

SCHOOL
Martin A.	 Spalding .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 721

Wisconsin

ACTIVE SOLAR HEATING SYSTEM FOR WARMING HOG FARROWING BUILDING AND

DRYING VERTICALLY STORED SHELLED CORN IN SOUTHWEST WISCONSIN

John P. Feyen .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 729
LAKESHORE TECHNICAL INSTITUTE SOLAR HEATED EQUINE MANAGEMENT

TRAINING CENTER

Glenn Groth .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 735

Wyoming

A PASSIVE SOLAR OFFICE BUILDING IN LARAMIE, WYOMING

John W. Barker . 	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 . .	 743

w
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SUMMARY

A current Olympic Engineering Corporation project for the Department of
Energy is the operation and demonstration of a solar space heating, space
cooling, and domestic water heating system in our 14,400 square foot Project
Sunburst office building at Ricnland, Washington. The system is designed to
provide 71 percent of the space heating, 97 percent wlF the space cooling, and

most of the domestic water heating required for year around operation of the
building. An array of 6,000 square feet of roof-mounted ethylene-glycol/
water cooled General Electric flat plate collectors supply energy through a
heat exchanger to an underground insulated 9,000 gallon thermal energy stor-
age tank. Hot water is pumped directly from TES to 8 water-to-air coils in
the forced air duct work on demand by 8 zone thermostats in the winter. A 25
ton solar hot water driven Arkla absorption chiller cools water in a 2,000
ga l lon storage tank to supply cold water to the same water-to-air coils in the
summer. Final acceptance testing of the solar system was completed in March
1978, and the 50 point D.O.E. data acquisition system was installed in August
and operational in September 1978. Comparing the energy consumption of Pro-
ject Sunburst to an identical non-solar building on the same site showed that
46,000 i;wh	 were saved in the first 6 months of solar operation.

DESIGN RATIONALE AND CRITERIA

Preliminary analyses were performed using a mixture of two types of
collectors - flat plate and tracking concentrators. This arrangement would
result in higher collection temperatures from the concentrators to drive the
absorption chiller in the summer. 	 In the winter, the flat plate collectors
are needed to utilize the diffuse radiation available during the cloudy heat-
ing season. From a cost-effectiveness analysis it was shown that the pre-
ferred system is one which uses all flat plate collectors. Data were devel-
oped to determine the number of collectors and the size of hot and cold water
storage tanks.

Primary source for heating and cooling is the solar system. Back-up
is provided by eight heat pumps when solar energy is not available. Solar
heating is obtained by pumping hot water from the TES to heating/cooling coils
located ahead of the DX (refrigerant) coil in each of the heat pump air hand-
lers.	 For cooling, chilled water from the solar driven absorption chiller is
pumped through the same coils used for heating.

The design configuration selected uses 252 flat plate collectors
(6,000 square feet) mounted in 13 rows. A collector tilt angle of 46 0 from

horizontal is specified. A 9,000 gallon tank was designated for hot water
storage (T.E.S.) and a 2,000 gallon tank for chilled water storage. The lat-
ter tank is incorporated to reduce cycling of the absorption chiller, thereby
increasing its operating life. The solar energy system is designed to pro-
vide 71 percent of the building space heating, 90 percent of the domestic hot
water requirements and 97 percent of the space cooling load.

A unique factor in this project is the involvement of two identical
single-story office buildings in Richland, Washington. The buildings, each
with a capacity of 100 persons, will have the same external climatographic
exposure and nearly identical internal environmental conditions. One build-
ing, heated and cooled solely by electrically driven heat pumps, will act as
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a control, furnishing electrical energy consumption data for direct compari!
with the kwh requirements of the solar heated and cooled building. The own-
of the demonstration is Olympic Engineering Corporation. The builder is De-
velopment Dynamics Company of Richland, the architect-engineer is The Tracey-
Brunstrom-Morgan Partnership of Seattle. The buildings were erected by George
Grant Construction of Richland, Washington.

Energy conservation features in the solar building include: dual pur-
pose reflection/evaporation ponds; interior absorption/reflection vertical
metal drapes; and recuperation of thermal losses from solar equipment through
the demonstratiandisplay pipe chase to the return air plenui- in heating season
and dumping excess hot air outdoors in cooling season. Six inches of glass
fiber batt insulation under the roof decks, double glazed windows and vermicu-
lite insulation poured in the hollows of the giant bricks complete the thermal
picture for both the control and Project Sunburst building. The control build-
ing has bronze tinted glass but the Sunburst building has clear glass to facil-
itate energy intake off the reflection ponds by the selective drapes in winter.
Both buildings have a six foot overhang located on the south side that shades
the windows with the amount of shading determined by the solar zenith angle.

The solar and conventional HVAC elements were instrumented in the solar
building August 1978 and the data is being transmitted by the D.O.E. Data Ac-
quisition System (DAS). This data will be analyzed by the IBM compiiter • in
Huntsville, Alabama to provide a detailed evaluation of the effe ,-tiveness of
the solar energy installation. No print-outs have been received at Sunburst
as of October 10, 1978.

A separate, completely automatic control system is provided for the
solar heating and cooling equipment.	 It has been designed to interface with
the controls for the back-up Heat Pumps HVAC system. The control system stra-
tegy was designed by General Electric and the control panel was designed and
manufactured by G.E.

PERFORMANCE ANALYSIS

The building is a single story office building with 14,400 square feet
of floor area.	 Its 180' long dimension lies on a basic east-west orientation.
In addition, a cooling pond location around the southern half of the building
was designed to reflect insolation in'L the building during a large portion of
the heating season and to serve as the evaporation cooled heat sink for the
absorption chiller during the cooling season. The ponct are also the heat sink
for the overtemperature control heat exchanger. All south and west windows
are clear double glazed and equipped with solar insolation selective reflec-
tive/absorptive vertical slat blinds. Six inches of glass fiber batt and alum-
inized roof coating provide the roof insulation. Vermiculite is poured into
the hollows in the giant brick walls.

The buildirg heating loads were calculated using the G.E. Building Tran-
sient Thermal Loads Code (BTTL). This code calculates hourly demands by sum-
ming conduction heat ? ,,aks/gains, infiltration and/or ventilation heat leaks/
gains (both sensible and latent), internal heat gains (sensible and latent
from occupants, lights, electrical appliances and other internal latent loads)
and solar heat gains through windows. The code defines the building in terms
of thermal nodes such that each node represents a segment of the physical en-
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tity (for example, a layer of wall) and has associated with it a thermal ca-
pacity (the product of weight and specific heat) corresponding to the segment
represented. Each of the nodes is coupled to adjoining nodes by means of
conduction, convection, and radiation couplings, as appropriate. Heat inputs,

•	 both steadystate (such as electrical) or time varying (such as solar input)
are input to nodes where appropriate. The temperatures of the nodes will
change with time in accordance with the various heat inputs and the thermal
capacity of each node.

The hourly weather data used in the parametric analysis was obtained
from Battelle Pacific Northwest Laboratories' records of climatic data for the
Hanford area (vicinity of Richland, Washington). The loads, available inso-
lation together with available roof area, determined the size of the collector
array.

BUILDING THERMAL MODEL

The building is divided into four rectangular zones, each with the same
occupancy and lighting schedules. The two exterior walls of each zone are
divided into two nodes per wall with the total "U" coefficient of each
specified as 0.18 Btu/hr- O F-ft . Roof insulation beneath the built-up roof-
ing has a "U" coefficient of 0.086 Btu/hr- O F-ft	 The final built-up roof
coat is aluminized fibrated asphalt.

All windows are of double glazed construction. The eastern and northern
exposures have an absorptive coating to reduce the insolat bon 4nd convective
heat transfer. "U" coefficients of 0.36 and 0.56 But/hr-Fu-ft'- were used for
the coated and non-coated windows respectively.

The building operating schedule in the table below reflects energy cdon-
servation features. The room se point temperature will be decreased by 5 F
in the winter and increased by 5 F in the summer during scheduled unoccupied
periods to reduce the heating and cooling energy requirements. The external
ventilation rate of 1,400 cfm was used to account for door openings.

Building Operating Schedule

Time of Day 0800-1700 1700-1800 Weekends

Number of People 100 0 0

Lights,	 Ft.	 Candles 100 5 5

Ventilation and Door
Openings,	 CFM 1,400 0 0

Set Point Temp.,	 of

Winter 70 65 65

Sumner 76 81 81
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SOLAR SYSTEM DESIGN

General Description

The system consists of the following major elements:

1. There is a pressurized closed loop, roof mounted, flat plate col-
lector array cooled by circulating 33% ethylene glycol in water. A
shell and tube heat exchanger isolates the glycol/water loop from
the tap water in the thermal storage and the interconnecting piping
to the rest of the system.

2. The pumps, heat exchangers, control valves, expansion tanks, filters
and air traps are located in a mechanical room beneath the south
entrance lobby.

3. There are hot water and chilled water thermal energy storage tanks
insulated and buried outdoors beneath the south entrance walkway.

4. An automatic solar control system senses internal and external con-
ditions and activates or deactivates system modes accordingly. The
controls are interfaced with the conventional heat pumps HVAC in-
stallation and are designed to utilize solar heat inputs as the
prime energy source.

A schematic of the system is shown in the Project Sunburst Schematic
& Instrumentation Diagram which follows.

Solar Collector Loop

A reverse return manifold design provides an even distribution to east
and west banks of collectors, each containing 13 rows varying in length from
8 to 12 collectors. Each row of the the two banks contains a circuit setter
valve to facilitate the measurement and balancing of system flow rates. The
feeder pipes to the roof mounted headers are routed up through the lobby pipe
chase, south, then east and west through the space within the south roof over-
hang. The return pipes penetrate the north center roof and run south through
the plenum over the amenities area and down through the ventilated pipe chase
to the solar equipment basement. This pipe chase ha3 a transparent front op-
ening onto the visitor lobby with real time temperature gages on the glycol,
hot and cold water coil feed loops and solar domestic hot water pipes. These
are incorporated into a pictorial display showing the relationship to the
entire system. This pipe chase also is the duct by which waste heat from the
solar equipment room is recycled through the air handling system. In summer,

waste heat is dumped overboard through a roof hood.

The Solar Energy System Simulation code (SESS) was used to determine the
optimum system flow rate of 126 GPM. The onsite D.A.S. readout of flowmeter
readings ranged 129-131 GPM on the site readout device on October 1, 1978.

The General Electric FP-2 collectors have an integral inlet manifold at
the lower edge of the absorber plate and an integral outlet manifold at the

"	 upper edge; they are hydraulically connected by two serpentine passages. Up
to twelve collectors can ^e interconnected at their corners with flexible high
temperature (EPDM) hoses to provide a self-hcadered arrangement. The upper

It

"l
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corner at the inlet end of each row and the lower corner at the outlet end of
each row is plugged. The rows are connected to the appropriate high ternpera-
ture epoxy-glass fiber supply pipes to form a parallel flow distribution sys-
tem to all the absorber serpentine elements. With manifold pressure drops
limited to fifteen percent of the collector Z^P, this arrangement results in
an acceptable low collector array pressure drop commensurate with maintaininq
uniform flow distribution of 1/2 GPM per collector.

The EPDM rubber hoses used for collector interconnections serve dual
purposes. First, they provide an essentially stress free accommodation for
absorber thermal expansions and/or misalignment. Second, since the collectors
have electrically isolated absorber plates to prevent direct galvanic couplings,
the electrical insulation properties of the hoses are utilized to provide a
convenient dielectric type connection. The exterior EPDM hose loops are fast-
ened to the collector nipples with stainless steel worm gear hose clamps. The
hose loops and the epoxy-glass fiber supply pipes are insulated with flexible
elastomer foam coated with white latex paint for weather protection.

Row by row accelerated flow using circuit setters as aids was used to
clear air from the collectors after the initial fill. Normal operating fluid
velocity is sufficient to keep the collectors and interconnecting tubing clear
of entrained air. Shell and tube heat exchangers of the small tube type were
selected because of their availability, economy, efficiency and low thermal
mass. They can be readily coupled to any standard tank that may be remotely
located and/or buried. Free convection inte g rally mounted TES coils are com-
paratively large for high energy rates and require more expensive specialized
tank designs and fabrication. In addition to the main heat exchanger trans-
ferring energy between the ethylene glycol and the TES tap water, the collec-
tor loop includes a second shell and tube heat exchanger which utilizes pumped
cooling pond water for system over-temperature control when r^ore energy is
collected than can be used or stored within T.E.S. below 210 F. 	 Infrequent
panel temperature extremes have occurred when there were power failures and
when pump component or system malfunctions have taken place.

Enerav Storaae and Utilization -Loops

'The solar energy storage loop includes the main heat exchanger, the
thermal energy storage tank with a modulating by-pass valve, and the solar
domestic hot water heater circuit with an economizer heat exchanger to preheat
the solar domestic hot water using heat dumped by the chiller. The utilization
loop has a primary pump which takes hot water either directly from main ex-
changer or TES to supply hot water directly for heating or for driving the
ARKLA chiller. Solar cooling is accomplished with an ARKLA absorption water
chiller coupled to a chilled water storage tank. This storage tank acts as
a thermal capacitor and thereby reduces cycling during low load periods. Stor-
age tanks were located below ground to reduce the size of the solar mechanical
basement room.

The solar/conventional NVAC system i nterface occurs in each of the
eight zone heat pum p assemblies. A combination solar heating/cooling auxiliary
water coil, located in each heat pump air handler, is connected via valves to
both the hot and chilled water manifolds. This permits simultaneous solar
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heating or cooling in any of the eight zones.

Design Assumptions

Number of collectors and type = 252 flat plate FP-2

A/E	 = 0.94/0.34 Selective Coating

Maximum collector temperature = 2500 F

Maximum ambient temperature	 = 1100 F	 -

Collector flow rate

Collector loop fluid

Collector efficiency

Specific g ravity 350 ethylene
glycol solution

Specific heat 35% ethylene
glycol solution

Maximum solar insolation

Performance Evaluation System

= 0.5 gpm/collector

= 35% Prestone II/water (by volume)

= 50%

= 0.98 @ 250 
0  

F

= 0.94 Btu/lb. - 0 F @ 2500 F

= 320 Btu/ft 2 hr.

Instrumentation was designed to provide indications of absolute temp-
erature and flow rate at each functional energy entrance to the space heating,
space cooling and hot water subsystems. Measurements of auxiliary electrical
energy supplied to each subsystem are to be made and recorded. There are suf-
ficient flow and temperature measurement to evaluate the interconnecting solar
energy transport subsystems and to utilize the energy balance technique on all
systems contained in the solar energy system.

The instruments are connected to a centrally located ,function box by
means of instrumentation grade shielded sensor wires. The J-Box is then con-
nected to a Site Data Acquisition Subsystem which conditions and stores the
instrumentation system data for transmission. The data is transmitted thru
the telephone data access arrangement to the Central Data Processing Center
for the Department of Energy on a call basis.

STATUS OF PROJECT AND TECHNICAL PERFORMANCE

The solar building, occupied since January, 1977 was initially operat-
ed on its backup heating and cooling system powered by electrically driven
heat pumps. Project Sunburst is now complete with collectors, heat exchangers,
hot and cold water storage tanks, pumps and ARKL: chiller and most of the in-
sulation on the copper arid glass fiber reinforced epoxy piping in place. The
heat exchangers in the equipment basement have yet to be insulated. Though
the solar system portion was ready for operation to provide space and domestic
water heating on December 8, 1977, in fact there were nine continuous weeks
of overcast and initial operation was not until Feb. 10, 1978. The operation
of the existing circuitry is proceeding without problems. The chilled water
system operated first on May 26. The chiller achieved the needed cooling for
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the building during the summer of 1978. The collector array has been subject-
ed to wind gusts between 60 and 70 MPH without sustaining any damage.

The system was in full operation from March to September except during
a three week period while the temperature sensors of the Site Data Acquisi-
tion System, were being installed.

The systems performance has been evaluated only by means of the build-
ing electric meter readings comparison since the Data Acquisition System was
not installed until August 1978.	 Final D.A.S checkout was September 197P.
System evaluation will be performed from D.A.S. printouts as received from
Huntsville.

PROBLEMS, SOLUTIONS AND OBSERVATIONS

The flat plate collectors incorporate Lexan® windows to `liminate glass
breakage. Pumps are strategically located for rapid isolation, removal and
replacement. The system can be manually operated by switch overrides. The
water systems use sweat-fitted copper pipe to prevent leakagE. No insulation
problems are known at this time.

The overall system problems have been minimal with respect to such po-
tential malfunctions as coolant leakage, water leakage, pump failure, valve
failure, flow stoppage, etc. Of these, only minor leakages were detected at
first startup, and these were easily repaired.

During the filling of the collector array the water-ethylene glycol
solution was batched in ten 55 gallon increments which are consecutively pump-
ed from the equipment basement upward into the collector array. It is essen-
tial to complete the operation and turr, on circulating pumps before the cool-
ant boils. The rate of injection was limited by the rate at which the batches
were made up and pumped into the system. In the first filling, the coolant
overheated with accompanying generation of low pressure steam which could not
be released rapidly enough to complete the filling operation. The filling
was discontinued and pressure was released by disconnecting appropriate hoses.
A second filling was started at 4 a.m. and was successfully completed without
incident before solar input became significant.

One source of unexpected expense was the fabrication of fiberglass pip-
ing for the solar collector-heat exchanger circuit. This material was speci-
fied to electrically isolate the entire array from the building interior and
to help prevent galvanic action between aluminun collector passages and con-
necting pipe runs. 	 Fabrication of circuitry from glass fiber epoxy pipil,j in-
volved more labor because of the craft's unfamiliarity with this type of
plumbing technology.

The principal problems encountered in Project Sunburst occurred during
installation because of a 30 week strike against all the area contractors by
the Pipefitters' Local Union. The strike was not in any way solar related nor
did solar work inhibit the final settlement. This long period of inactivity
and work-around, however, delayed completion and escalated costs of labor and

Lexaro Seneral Electric Co.
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material. Remobilization of plumbing contractor crews after the strike cost
an additional 6 weeks for Sunburst. In addition, schedular incompatibilities
created by this shutdown substantially reduced installation, efficiency. This
area labor dispute was resolved and no future obstacles are anticipated.

The following operation and maintenance problems have occurred during
the period that the system has been in operation:

o The original installation contained heavy duty EPDM truck radiator
hoses for expansion loops in the solar coolant feed piping on the
roof. These hoses were found to deteriorate after several months
exposure to the heat, glycol fluid and solar radiation. These
EPDM expansion loops were replaced by conventional flexible metal
bellows braided wire covered loops.

o The 252 flat plate solar panels selective surface have shown a
substantial but not consistent fading. Evaluation of the effi-
ciency of the solar panel coating will be accomplished using D.A.S
outputs after all piping insulation has been installed.

o The solar system with its glycol/water f1rid has experienced em-
ergency shut down due to local power outages. During these oc-
curences the pressure relief valve relieved the system overpressure
which caused a loss of the glycol/water. A recovery system is
to be installed consisting of four drums ca pable of storing the
discharge from the pressure relief valve.

o An emergency shut down occurred as a result of a glycol/water leak
in one of the solar panel connecting manifold tubes in October
1978. The leak was not noticed until mid-day. This loss of fluid
plus the solar energy caused a vapor- lock to occur in the panels.
An attempt was made to refill the system, during the day. The
filling was not successful, and the system was vented and drained
to roof level. The solar panel which had the failed nipple was
replaced and the system reactivated. The failed panel will be
repaired by soldering and used as a spare.

o The flat plate collectors have double glazing of Lexan ®. A few
of the inner panels are warping so as to touch the hot absorber.
No action is contemplated at present except to observe and report.

Other institutional problems which were resolved have included: 1)
Potential jurisdictional dispute over placement of panels, which could have
involved plumbers, sheet metal workers and iron workers; plumbers were on the
site and did the work, and 2) Interpretation o f local building zoning and
codes with respect to new solar additions. These were resolved in favor of
making the installation as designed.

No problems related to aesthetics or public comments have arisen. Pub-
lic observations show both curiosity and enthusiasm for the Sunburst demon-
stration. There is increased public concern about the cost of solar versus
time to payback as our savings appear less than anticipated. We expect that
savings will improve with: 1) Increased time on the line now that mainten-
ance problems are resolved; 2) D.A.S is installed; allowing the completion of

•I
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the pipe and component insulation, and 3) Making control adjustments which
we expect to be revealed by initial studies of D.A.S. printouts.

PUBLIC VISIBILITY AND IMPACT

The Project Sunburst roof-mounted collector array is clearly visible
from adjacent George Washington Way, Richland's principal north-south thorough-

'	 fare. About 7,000 vehicles per day carry Hanford commuters and visitors past
this demonstration.

Numerous press interviews have been sought by various northwest metro-
politan newspapers in addition to the published articles based on press re-
leases. This publicity has been augmented by television and radio interviews.
More than fifty invited addresses have been delivered to scientific, engineer-
ing and civic organizations in Washington, Oregon, and Idaho. 	 Invited lec-
tures have been presented to audiences ranging from junior high school, Wo-
mens' Clubs, and college level to architects and engineers seminars numbering
800 registered attendees.

Project Sunburst has provided a technical foundation for the inception
of several significant solar energy projects in the Tri-City and Inland Em-

k	 pire areas. These include the following:

(a) Domestic and swimming pool
at the Holiday Inn 6-story

(b) Design for space and water
Washington residential fac

(c) Domestic and swimming pool
ity recreational center;

water heating and energy recuperation
high-rise addition;

heating in a 5,500 sq. ft. State of
ility for the developmentally disabled;

water heating at a mobile home commun-

(d) Winning proposal for a restaurant water heating array for a major
office building occupied by Westinghouse Hanford Company;

(e) Solar energy life-cycle cost study for Eastern Washington State
College acquatic center and field house;

(f) L fe cycle cost study for solar water heating for Idaho Falls YMCA
swimming pool and building; and

(g) Energy efficient design and demonstration for insulation, solar
water heating and ,. o rgy recuperation for two private homes.

ACKNOWLEDGEMENT

Olympic Engineering Corporation acknowledges the solar heating and
cooling system design efforts contributed by Messrs. A.D. Cohen, D.L. Corwin,
K. Pater and K. McFarland of the General Electric Val ley Forge Space Center,
Philadelphia, PA. This study is summarized in General Electric SD Document
No. 76SDS4281, dated January 1977.

D-61



o T001

1001

HX1

	

Y -	 '

T304	 T350

SERVICE	 T354	
a	 o

1150	 j^	 52 GAL

HOT WATER	 OHW HEATER	
E EP300

T102	 9000 GALD

2 00

301	 T301'
THERMAL	 ^	 fl

(ENERGY	 T
STORAGE

W200 T2 	 o 
`II— -

V4 
6

YEP301
V2 M	 1250	 [	 T500

	

IW401	 j PO
^--fl	 !4

EP102

SOLAR OHW
	

COOLING POND

T300

W3D0	 COLA

WATER

SUPPLY,

T100

W100

	T401	
P2	

T552	 V8
V3 M	 °	 --0

	

HX2	 EP400	 °

	

A-	 r	 55	 T502	 W502	 P5

T501
WATER

w5o1
° EP	 502 Z

HILLE T553
0

T551
CWA

W
EP533 EP501 T503

CwS a

CHILLED WATER P4 '-

STORAGE
I

r_—-------------------------

{M	 V7

— --T O
$-

C4

Z^

600OT W
Of

^ E 1 ' va

' EP401 s-

EP401 HEAT j a' {M] V8 PUMP	 Y10	 M ,

V5E°400	 w400	 T400
13	 Q

-- ----__-- 
ZONE-1_____________ _____ __

- ^ HN S c

M	
P 3

T450
o	 i

k

HWR
--	 -	 - — - - o

0
	

T451

N

EP101

PRn1ECT SUNBURST

SCHEMATIC &

INSTRUMENTATION DIAGRAM

vru c«..a.r-
r 000 *so-qt— "m

10 OCTOBER 1978 R.S.P.


