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MOBILE, ALABAMA

I. KEY WORD ABSTRACT

Application

Collector Type
Collector Manufacturer
Collector Area

Storage Capacity

Hot Water Load

BTU's Produced
Building Owmer

Solar System Designer
Contractor (Installer)

II. INTRODUCTION

L.a Quinta Motor Inns,

Domestic Hot Water

Flat Plate, Liquid

Raypak, Inc.

1990 sq. ft. (Approximate)

2500 gallons

7.36 x 108 BTU/year

4.95x 108 BTU/year

La Quinta Motor Inns, Inc.
Travis-Braun & Associates
Professional Plumbing & Heating

Inc. retained Travis-Braun & Associates

to design a solar assisted domestic hot water system for the new
122 unit La Quinta Motor Inn in Mobile, Alabama. The system was
designed to supply approximately two thirds of the total hot water
load. The Inn is a low-rise, two story building with flat roof for

installation of solar panels.

III. DESIGN PHIL.OSOPHY

The Mobile, Alabama property was chosen for solar installation
because of the favorable climatic condition and also because electric
hot water heating was specified for this property in response to the
Government's request to conserve natural gas during the energy crunch

of the 1970's.

The system consists of six rows of ten collectors and three
rows of eleven collectors mounted on the roof of the property.
Griswald flow control valves were installed to regulate ithe flow to
each row. Two Heliotrope electronic thermometers with a combined
capability of measuring the temperatures of 22 different locations

were installed for monitoring purposes.

Two heat exchanger tube bundles were installed in the 2500
gallon storage for transferring the solar heat to the domestic hot

water system.
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A, (Ccollectors

The collectors chosen for this project were Model SG-18P
manufactured by Raypak, Inc. A total of 93 collectors were
used. The collectors were supplied with Model PR-18 Solar
Panel Rack Kit which successfully withstood the force of
Hurricane Frederick without any structural damage.

(See attached sheets on Raypak collectors.)

B. Storage System

A 2500 gallon insulated vertical steel storage tank was
located outdoors next to the Inn's cooling tower. Temperature
sensors and thermometers were installed in the storage tank
for control function as well as monitoring purposes. A 1/12Hp
Grundfos recirculating pump was installed to improve heat
transfer between the heat exchangers and stored water.

C. Heat Exchangers

T™wo heat exchanger tube bundles were mounted into the
storagr tank. The upper heat exchanger which served to extract
heat from the storage tank to the domectic hot water system
was sized for 100 gpm at 10°F temperature rise. The lower
heat exchanger which served to transfer heat from the solar
collectors to the storage tank was sized for 51 gpm at 10°F
temperature drop.

A solution >f ethylene glycol was used as heat transfer
fluid between the solar collectors and the lower heat exchanger.
With the use of the upper heat exchanger for the domestic hot
water system, a double wall separation was achieved between
the domestic hot water system and the ethylene glycol.

D. Pump and Controls

T™wo solar loop pumps, each sized for 100% of the solar
system requirements were installed. The pumps are controlled
by a temperature differential controller with an alternator
for equal usage of the pumps.



Iv. OPERATION OF THE SYSTEM

The system was put into operation in the summer of 1979,

Except for a few minor leaks in the piping, the system performed
as designed until the property was struck by Hurricane Frederick
in September of 1979. Flying debris did extensive damage to the
solar panels and the solar system was delayed due to the need to
wait for the completion of roof repair. The system was finally
repaired by the end of January, 1980 and has been operating
satisfactorily since then.

V. PROBLEMS ENCOUNTERED AND SOLUTIONS

In checking out the system after repairing the damages
inflicted by Hurricane Frederick, it was noted that a few temperature
readings were illogical. This was traced to incorrect wiring
connections and true recadings cobtained after re-wiring.
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1. Solar Collector Field

2. Cooling Tower and
Sclar Hot Water
Storage Tank
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APPENDIX A
ROOF PLAN/SOLAR
FOR
LA QUINTA MOTOR INNS, INC.

MOBILE, ALABAMA
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APPENDIX B
OPERATOR'S INSTRUCTIONS
AND

MAINTENANCE MANUAL

B-1l
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GENERAL DISCUSSION

Thie is a closed solar system utilizing two heat exchangers to
transfer heat from the solar collectors to the domestic hot water
system. Please refer to attached schematic drawing of the solar
system.

P-1 and P-2 are solar lcop pumps that circulate a solution of
ethylene glycol and water between the solar collectors and the heat
exchanger, HX-1. Only one solar loop pump is needed for the syscem
operation, the other solar loop pump serves as l00% standby. The
solar loop pumps are controlled by a temperature differential
controller which starts the pump when the temperature at the solar
collectors is 159 higher than the temperature in the 2500 gallon
storage tank. The temperature differential controller will de-
activate the solar loop pump when the temperature at the solar
collectors is not inore than 39F hagher than the temperature in the
2500 gallon storage tank. An alternator alternates the operation
of P-1 and P-2 for equal usage.

P-3 is a recirculating pump to improve the heat transfer between
the heat exchangers and the stored water in the 2500 gallon storage
tank. P-3 is interlocked with P-1 and P-2 so that if either P-) or
P-2 is activated, so will P-3,

Domestic cold water will enter heat exchanger, HX-2, to be
preheated before entering the 750 gallon water heater. When the
temperature in the 2500 gallon storage tank reached a minimum of
10°F higher than the temperature of the water in the 750 gallon water
heater, another temperature differential controller will activate
pump P-4 to trunsfer the heat from the 2500 gallon storage tank te
the 750 gallon water heater. Pump P-4 will be de-activated when the
temperature in the 2500 gallon storage tank is only 59F higher than
the temperature of the 750 gallon water heater.

P-5 is the usual hot water racirculating puwp of the buildings
hot water system.

Mixing vulve, V-1 is set to prevent the temperature of the hot
water supplied to the building from exceeding 140°F.



II

MAINTENANCE REQUIREMENTS

Once a Week:

a.

Check fluid level in the solar system expansion tank.

If low, add a 50-50 mixture of ethylene glycol and water
to the system. CAUTION: NEVER ADD PLAIN WATER TO THE
SYSTEM,

Once a Month:

a.

C.

Wash glass surfaces of the solar collectors using a mild
detergent solution and a soft brush. Thoroughly rinse
with clean water.

Check temperature differential controllers and alternator
for proper operation,

Check for fluid leaks from collectors and piping.

Once a Year:

a.

b.

Check pump seals for leakage.
Draw a sample of heat transfer fluid from the solar system

for analysis and determination of any action needed to
provide maximum ccrrosion inhibition.

B-4




AFPENDIX C

MANUFACTURER'S LITERATURE
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Tie salar collector panels shall be Raypak Model $G-13P,
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iniators. Removable - desiccant package*shall.fbe af‘ces~ m"—
sile through weather proof plate

o :
The upper portion of the smgle glaze co!lector shall COHS!St
n’ one sheet of .02% iow iron double strength tempered :
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DURABLE
PUMP SHAFT

VERTICAL
SPLIT-CASE DESIGN

PERFORMANCE PROVED

DYNAMICALLY AND
HYDRAULICALLY
BALANCED IMPELLER

HEAVY DUTY MOTOR

COUNTER-BORED

MOTOR PUMP

BRACKET

TIME PROVEN
MECHANICAL SEAL

{ —
--w — ;
g

gL B2

100*, FACTORY
TESTED




Gauge Tap

Vent Plug

Volute Gasket

Gauge Tappings

Seal Assembly

Impeller Lock Washer

Shaft

Slinger

Shaft Sleeve.

Impeller Washer
Impeller Cap Screw

Impeller

Volute

Gauge Tappings

Volute

Impeller

Impeller Cap Screw
impeller Washer
Shafi Sleeve
Slinger

Shaft

Packing

Gland
Gland Bolt

Lantern Ring

Impeller Lock Washaer

Drip Chamber Drain
Drain Plug

o e— s 1531-PF

ORIGINAL PAGH s
OF POOR QUALITY -
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3 CO n Stru Cti 0 n M ate I’i a|S (for parts in contact with fluid pumped)

STANDARD MECHANIC AL SEAL

DESCRIPTION BRONZE FITTED PUMP| ALL IRON PUMP ALL BRONZE PUMP
Impeller Bronze Cast Iron Bronze

Impeller Key Stainless Stee! Stainless Steel Stainless Steel
Impeller Washer Brass Stee! Brass

Impelier Lock Washer
Impeller Screw

Shaft

Shaft Sleeve

Slinger

Volute

Volute Gasket
Seal/Seat

Stainless Stee!
Stainleds Steel
Steel

Aluminum Bronze
Neoprene

Cast Iron
Impregnated Paper
Carbon/Ceramic

Stainless Steel
Stainless Steel
Steel

Stainless Steel
Neoprene

Cast lion
Impregnated Paper
Carbon/Ceramic

Stainless Steel
Stainless Steel
Steel

Aluminum Bronze
Neoprene

Bronze
Impregnated Paper
Carbon/Ceramic

-

1531-D OPTIONAL
Double mechanical seal

1531-S OPTIONAL
Single mechanical seal

COnSti’c‘J CtiOrl Mate ri al S (for parts in contact with fluid pumped)

STUFFING BOX CONSTRUCTION

DESCRIPTION BRONZE FITTED PUMP ALL IRON PUMP
Impeller Bronze Cast iron
Impeller Key Stainless Steel Stainless Steel
Impeller Washer Brass Steel

Impeller Lock Washer
Impeller Screw
Paching
Lantern Ring
Gland
Gland Nuts and Bolts
Shatt
Shaft Sleeve
Slinger
Volute
Volute Gasket
Shaft Seal/Seat
(Single)
(Double)

Stainless Steel
Stainless Steel
Impregnated Asbestos
Glass Filed Tefion
Bronze

Staimnless Steel
Steel

Stainless Steel
Neoprene

Cast lron
Impregnated Paper

Tungsten Carbide/Carbon
Ceramic/Carbon

Stainless Steel
Stainless Steel
Impregnated Asbestos
Glass Filled Tetlon
Cast Iron

Stainless Steel
Steel

Stainless Steel
Neoprene

Cast Iron
Impregnated Paper

Tungsten Caibide/Carbon
Ceramic/Carbon
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Seven Vital Pcints

Explain the preference for the B&G BOOSTER PUMP

’9

£
AY,

Bronze. sleeve-typ
are extra long 1o maintain the
shaft in exact alignment. A spe

al lubrication groove 1S ma
chined into each bearing I«
provide a nstant circulation

e bearings

of o1l over the bearnng surface

These features combine 1t

1 I th ependable
e! operalti

This seal provides prote
aga'nst water leakage nto the
bearings and has a long record
of successful operation. The
exiremely hard matenal ol
which the seal 1s made and its
ingen.ous methoo of assembly
aAssure sService

tion

long




APPENDIX D

VERIFICATION

D-1
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VERIFICATIONS

Final Field Inspection

A team consisting of Jay lorester, Ronald Wang (Owner's Represen-
tatives), Douglas Westrope (Department of Energy Representative),
and Jack Lortie (Installing Contractor) met for final inspection
on March 3 and 4, 1980.

The installation was found to be complete and operating as called
for in the plans. The control system was checked out and confirmed
to be performing as designed.

2. Data Obtained During Final Field Inspection
Please see attached sheets.
3. Acceptance
The installation is considered completed and accepted.
~
) ;o
)
C L0000,
2
Ronald K. Wanyg /

Mechanical/Flectrical Engineer
Development Division

RW:cs

Attachments



MOBILE YNTA SOLAR INSTALLATT ON

DATE March 3, 1980
I 2:00 pm 3:00 pm 4:00 pm _
Solar Bank A Temp., ©F ~ 153 145 131
Solar Bank B Temp., °F 153 146 131
Solar Bank C Temp., °F 154 147 133
Solar Bank D Temp., °F 154 147 134
Solar Bank E Temp., ©F 154 146 131
Solar Bank F Temp., ©F 155 148 135
Solar Bank G Temp., °F 153 145 130
Solar Bank H Temp., °F 153 145 134
Solar Bank I Temp., °F 153 145 130
Inlet Temp. to

HX-1 (Solar) oF 155 150 134
Outlet Temp. from

X-1 (Solar) °F 132+ 135 118+
Inlet Temp. to

HX-2 (HW) °r 56 57 89
Outlet Temp. from

HX-2 (HW) OF 81 94 93
Insolation BTU/sq. ft. 380 385 380
Solar Pump Flow G.P.M, 38 38 38
Storage Tank Temp., °F 129 131 130

*Insulation downstream of sensor temporarily

removed for inspection,



AT SR S U 5
AL SN |36 CURT O ¥ L1LURS W E— s [ 557 I
~olar Bank A Temp., “F 14 (P 14)
‘olar Bank B Temp., °F "3 19 142
“slar Bank C Temy.., OF (K1) 10 144
Solar Bank D Teom ., 0 v Lo 147
“olar Bank ! Tea.,, 0 T !
“lar bumk ! L s : .
olar ank ¢ Yew o, 1% ' § e
Solar Bank 1 Ponie., U o0 i 2 143
Solar Bank T Tewp., ' 1’0 HRELY 1o,
Inloet Temp, Lo

=1 (Solar) : 142 | H 111
Outlet Temp. from

1X-1 (Solar) “p 115 124 1
inlet Temp. to '

1nX-2 (iw) Op 58 54 ll
Outlet Temp. from

IX=2 (1W) e 65 82 e
Insolation I"rMiSsq. fL. 390 60 - 3904 80 - 1201
Solar Pump i low .M, 38 M in
Storage Tank Temp., N 90 108

+Clouds passing overiead,
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