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1.0 PROJECT DESCRIPTION

1.1 Background of the Renewable Enurgy Resources Field Testing
Froject
The Government ot Egypt herein referred to as (GOE) and the
U.S. Agency for international Development (USAID) have initiaved a four
year Renewable £Energy Field Test project (REFT). The Egyptian
Electricity Authority (EEA/EREDO) and Louis Berger International, lInc.
are leading @ team of subcontractors in the REFT project activities that

encompass solar industrial process heat, wind and photovoltaic system

applications.

The specific objectives of the EEA/EREDO project are twofold:
(1) to demonstrate, analyze and evaluate the viability of commercially
available renewable energy technologles In Egypt, and (2) to establish
the infrastructure necessary tTo ensure that succesful renewadle

technologies are available for widespread use in-countfry. Three TtTasks

are planned:

(1) Field Tes's = Assess selected renewable energy
svsTems.'applications wnich could be suitable tor
commercial use in EgypT; daevelop detailed engineering
design hardware specifications and system performance
requirements; prepare RFP (Request for Proposal) packages
for procuring equipment; supervise the work of haraware
contractors; and collect and eveluate ceata generated from
the tielc TesTs.

Supportinc Analysis - Conguct Technical, social,
tinancial, economic, and market analyses of renewacie
gnergy sysTems related to the field tesTs. Deveiop a
computerized Renewable Znergy Information System (RE!S).

3

(3) Trainina - Improve the skills of the EEA/EREDC and the
private sector in evaluating renewable energy
technologies, applications, economice and markets, and
provide technical assistance in systems gesign,

installation, operation and mainTenance.
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Eiectrically driven pumpes shall be compatibie with hot
waTer service. Consiveration should be maage for
stagnation temperatures which would be much higher than

normal operating temperatures.

Two circulation pumps (one active and one standby) shall
be sized to provide the flow required at the heads imposed

by the solar system. The circulation pump should be sized

to meet the reauirements of the collection system so as to
circulate water through the collectors at a flow rate thatr
produces optimum efficiency. The pumps may be centrifugel

or positive displacement type.

Valves
Valves shall be constructed of material compatible with
hot water service. This should include body, shefts,

seals, and valve mechanism. The correct style valve

gesign should pe ~nosen for each location in the nyaraulic

circuit.
Thermal Storage Tanks

Solar collection water storage tank(s) shail be sized 7o

provide one day's storage to meet the process demand
requirements for initial scalder fil!, ocaily evaporation

losses, and product carryover.

!
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Controls

The control system shall be designed and constructed such
that high system reliability in & harsh environment s
attained. Simplicity should be a prime goal in The design

the control system. The system is fto be assembled and

of
tested prior to shipment,
F'ask Steam System

The contractor shall design, specify, supply, and install
a steam flash tank system to recover energy from high

pressure steam condensate discharge streams.
Condensate Return System

The <contractor shall design, specify, and supply
ccnoensate return system(s) for combining ‘the discharge
from low pressure steam condensate streams. The system

shal;, operate at atmospheric pressure.
Piping, Valves, and Piping Specialties

Piping sysTems shall be designed and installed fo incluce
all control and isolation valving, traps, strainers,
unions, anchors, guides, hangers, supporTs,
instrumentation ports, and insulation as required for e

completed system.
Piping Insulation
All piping serving the solar collectior system shall be

insuiaTed with form-fivted, neavy-density fiberglass. Al

piping shell have an empossed aluminum jacket,
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Equipment Insulation

All apove-grade tnermal <'orage tanks and heavy recovery
equipment shall be insulated with heavy-densitTy unfaced
industrial fiberglass board conforming To equipment

contours and banded in place.
Electrica!l

The contractor shall provide all electrical design,

specifications materials, fools and construction labor fo

complete a ready to operate electrical system.

Instrumentation

The contractor shall provide all instrumentation design,
specitications, materials, tools, and construction labor

to complete a ready to operate instrumented solar IPH

system.
Proot of Pertormarce

EEA/EREDO and/or its appointed representatives reserves
the right =c witness inspection and performance tests for
all hardware equipment at the manfuafcturer's (or

contractor's) facilities prior to shipment,

Summary of Bidder Reguirements

The tenderer shal!l submit a complete proposa! for a turn-key

instailation,

getailed desiagn, manufacture, supply, instrumentation,

tesTing and nperformance guarantee of a flat pleve solar

Th
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solar system shalil include one day's storage capacity, and a hot water

distribution system, The solar system shall help maintain scalder
temperature and improve boiler efficienc,. The proposals shall include
on-tne-jok, classroom and in-tactory training programs, including

tTrzining materials and manuals, for the assigned Egyptian engineers and
technizians. The operation, maintenarce, training, troubleshooting anc
repair sta!l pe according To requirements specitied in Section £€.0. The
contractor shall support operation of the system on request for & period
of up tc one -=2ar atter the system is accepted by the EEA/EREDO,., Each
tengerer shall submit a set of qualification documents describing in
getail tne contractor's and subcontractor's relevant capabilities and
experience on similar projects. EEA/EREDO reserve for themselves the
right to refer fto any of the tenderer(s) customers to obtain independant
information avout the contractor and/or the performance of equipment fo

be suppiiec.

The offer shall be made on turn-key basis. Tne contractor
shall identity site prep:z-ation requirements. It is anticipated that
~ecuirad site preparation would be performec locally by an EEA/EREDO
Contractor according To the tenderer's specifications and drawings anag

under Tne subervision of his representatives.

Rep-esentative climatic conditions are shown in Appendix =-b-.
Tne presence o airborne sand in the artmosphere, occasional sand storms

and hign Temoerature in summer snail De Taxen into consiqeration in tne

agesign of Tne proposeu eguipment.

- eash componer* offered, tne tenderer shall state in his
o‘fer the exact Type and moael numper, estimaTted quanTities ana uniT.
He shall also submit 2 complete set of catalogues and drawings for each

haroware item cttfered cetailing complete specifications. Ali hardware

c‘¢ered snall pe commerciallv available and proven reliable in similar
8001 CaTions. s generz! ne snail deveiop 2 sysTem simiiar To Thav
~E30/4.¢T -2



conceptualized. However, otner system designs are encouraged but musT
be justiftied and defined in sutficient getail to allow The evaluators Tc

relate the system to that proposed.

The tenacerer shall include in his offer a preliminary design
description; system layout drawing; functional schematic; system
electrical circuit diagram including the performance monitoring

instrumentation svstem; and typical year round daily performance curves
for the solar system, flash steam system, and condensate return system.
‘sintenance requirements and spare parts lists for each major equipmenT

itTem cshall be included. In addition, the proposal should include
Jgetails of installation, aesign procedures and interface requirements,

flectrical and other utility requirements shail be identified.

Packaging and shipping ot all required hardware to Alexandria,
Egypt, custom clearance and transportation to the General Poultry site
shall be the responsibility of the contractor. EEA/ERZDO will assist

wiTh custom clearance and permits as required.

The tencerer shall provide estimated quantities and unit prices
of system componenTs. <Cost reimpursement for supplies will pe besed on

the conceptual design.

The bicdaer shal!l furnish al!l necessary hardware and maTerial
for *ne satistactory performance cf the project systems. # breakgown of
each item used in the systems is encouraged. This will include a7 &

minimum the fic!lowing equipment, materials and services:

HArgware

Flat-Plate Solar Collectors

Sotar Storage Tank
Solar Circutation and Distribution Pumps

21 Spiar Svstem Contre's

hwn s AN -—

. Sciar Zircutation ang Distripution Piping and Fittings
. £ MeTeoroiigica! Station for Tnsite Dava Aciuisition



7. Flash Steam Tank

8. Flash Steam Svstem, Valves, Instrumentation and Controls
9. Flasn Steam System Piping

10. Condensate Return System @anks

11. Condensate Return Sys*em Fumps

12, Condensate Return System Piping

13, Condgensate feturn System Instrumentaticn and Controls
14. All Electrical Controls and Panels

15. All Equipment and Piping Insulation

16. A!l Mechanical Tie-Ins

17. All Electrical InTterfaces
i8, Approved User Manuals for Project Systems.
15. Reguired Operating and Maintenance Repair Tools, Meters,

Spare Parts, etc.
20. An on-site data acquisition system for performance

monitoring of the solar system, flash steam system anyg
congensaTe return sy-stems.

21. All other miscellaneous items, support steel, etc.
necessary to provide a complete, ready for use, Turn-key

installation.

Services

1. Detailed System Design, Instrumentation, Procurement and
Shipment

2. Installation, Checkout, Operations Support for 1 vyear
after acceptance, and acceptance testing

3, Trzining of Egyptian Engineers/Technicians (Classrocr,
in-tactory andg on-the-job in Operation, MainTenance, Davs
Azquisition, Troubleshooting and Repair.

4, Two-year guaranTee on all partTs

Use of tgyptian materials and personnel are encouraged. This
will not however, relieve the tenderer from meeting all specifications
and requiremen~s given here atTer,

1.4 Descrintion of tne General Poultry Site

General Poultry, located in Heliopolis, near Cairc, is a large
poultry processing plant, packing 50,000 chickens per day. An ongoing
expansion will increase production To 100,000 chickens per aay. Tne
process plant includes an unloading area, slaughter area, scalding
process, rendering removal (feathers, organs, heads, feet, etc.) area,

renderins rooxer erez, cleaning area, and packaging areas.

260074, 37 1-8



Each day 5 mTONS (11,025 Ibs) of dead birds are also processecd
in the rendering cookers in addition tc waste parts from the production

line.

The cookers use high pressure steam to evaporate the moisture
in rencerings. The moisture is condensed in a series of wvent
condensers., Solids are returned fo the poultry farm and used as teed.

The rendering cookers' steam is trom one oi l-fired boiler operating at &

par (116 psij).

Fach morning the scalders are filled with cold water and The
temperature increased to 60°C (140°F) using low pressure steam in a
closed coil. Scalder make-up water is required due to evaporation and
water entrained in the chicken feathers as the chickens leave the

szalger. Appendix -A- includes an operating schedule for scalders and

rendering cookers.

Boilers supplying steam to the rendering cookers and the

lsere are assumed To operate at 753 efficiency (Note: No boiier or

wn
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No steam condensate is returned t+o the boilers; thererore

boiler feed is 1009 make-up. The make-up water is not preheated.

Tlectrical source is 220 volt, single phase, 50 Hertz and 380

volt, three phase, 50 hertz.
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2.0 FLAT PLATE SOLAR SYSTEM, FLASH STEAM SYSTEM, AND CONDENSATE
RETURN SYSTEM DESIGN SPECIFICATION

2.1 Schedule for Design, Delivery and Installation

The Contractor's proposal shall include the dedicated time
requiremenTs for the gesign, manutacture, factory testing, procurement,
and gelivery of the complete system cost, insurance and freignt, CIF, to
Alexandria, Zo. in no case shall tne total time exceed 150 days from

.
!
the date of contract award.

Within 14 days after contract award, the Contractor shall
submit tor EEA/EREDO review a detailed project schedule for the design,
manutacture, factory testing, installation, instrumentation, startup and

acceptance testing of the proposed Solar Thermal |IPH Project. The

)

schedule shall include provision for a final design review and approval
by EEA/EREDO, or its designated representative, prior to start of
manutacture and procurement. The schecule will be approved in writing
(or an a.ternaTe recommended) by the confracting officer within 14 days

ot receinpt in Cairc.
2.2 Designr Review

The E£EA/SEREDC or its authorized representative shall nave tne
rignt To review arawings and specifications pertaining To Tne qgesign of
the cvsTem and individual components. Submission of tne crawings anc
specifications for review and the completion of the review will pe in
accoraance with the deTailed proiect schedule (Section 2.1) subtmiTtecd by
tne ConTracTor and approved by EtA/EZREDC, EZA/EZREDO snal!l have the
right to require modifications to the design prior to final design
approval for specified cause; namely: for minimum safety, prevention of
harm Tc properTy or equipment, meeTing of minimum =svanoaras, or

- e

‘nrerrerence with General Poultry operations.
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2.3 Genera! Design Requirements

The Solar System, Flash Steam System and Condensate Return

System plant gesian cha:! contform to U.S. standard specifications anc
practice with all equipment suited and sized tor efficient, sate and
funtiomal une.  The system should be agesigned for a lite ot 15 year:
Lt AR e Lt et T Yo SO A '
preakers anc instrument controls, should provide tor reasochabie
equipment .rctection againsi incorrect procedures tor starting,
stopping, and sperating The paquipment. Operating and maintenance
personnel safety shall be an integral part of the system design. Al
proposed eguipment shall be commercialiy available, and of demonstrated
Feliabitity. Tne use of profoype or one-of-a-kind hardware will not be
2l lowed.

The required level of the tinal design detail shall include as

a minimum:

Justification for system sizing and design including all
caizulations and technical /operational assumptions

9]

© Jus*itication for component selection
o Component (product) literature where approprizte

o General piping layout drawing with valves and fittings

o

General elecztrical schematics showing junction connections,
crouncing circuitry, volTage and currenT fimits, eTc.

o An installation diagram that incluades the reiative sizing
and location of meajor pieces of equipment in relation ToO
tne faciliTy

1
i
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Teahnica! Design Requirements

This section p-oviaes specifica® on quidelines. Tnhe quivelines

assist the contractor in preparing the finel specitications.

overed incidde:

Solar System

CollecTors

Therma!l Storage Tanks

Controls

Fiash Steam System

~ondensaTe Return System

Pising, vaives, and Piping Speclalties

Insuiation

Clectrical

Instrumentation

~ SvsTem

ZolliecTors

Srovice not more *nan &,00C sauare teet o flavt plave
~oliecTc~e wiTh an ‘nsTanTanedus efficiency curve noT lecs
+nan & first order y intercept of .71 and a slope of noT
more than .7€. The propcsec musT include a compuTer model
0% <Tne proposed system. collector field outpur will Dpe

weighed heavily in proposed evaluation.

The collectors shall be flat plate construction treated ToO
ineure relizacle ooneration tor The spec.iied life of the
cienT in ZgypTian Environment. Tne glazing snaii be low

i~on ztass  suiTab'y mounTed and seaied Tc main zin
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The collector Tubes cross sectional area shail be no
smalier than 1/2" inside diameter and designed for 125 psig

operating pressure.

The h:aders and collection tubes shall be constructed of
copper ang shall be joined Together in such a manner as tc
insure proper co!lector operation for the svstem [ite

without joint gegradation between the headers and The
tupes. Tne absorover olate shall be conctructed of copper
or aluminum sheet ang shall!l be bonded to the absorber tubes
in & manner conducive To effective heat transfer. Rol
bond type absorbers will not be considered. Absorbers
shall pe finished witn a selective coating having an

absor>tivity of .95 and emissivity of .10.

The minimum aperture area shall be 85% of tne gross area.
Row spacing shall be designed to prevent shading of
adjacent rows. Mounting shall be parallel to tne building
zolumn linas but snall not deviate mcre than +/-10 degrees
‘rom true south. Tilt angie shal' pbe 42° t-om norizonTal,

“iglc¢ ac_ usTabpie.

Sealing compounds, gaskeTs, and insulation snall pe capable
c* w tnstanding sTagnation Temperatures without outgassing.

<

Insuiation shall pe closed cell Type.

The collector snal! be designed and mounted in such as

manner as to orovice adeguate supporT aguring & 25

meTers/second wing ioac.

The collector array shall pe roof mounTted on steel ~upporTs

witTh walkways providecd for easy maintenance access. See

Looeniix -ZI- for example.

Y]
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The collectors shall pe tested and ratec¢ in accorgance with
ASHRAE ©3-~77 and the ASHRAE fir~st order efficiency equation

shal!l be used as as & quiade' ue for collector efficiency.

ett = Fp (w0 = FRUL (T; = T3) /Gy

Within 30 days of contract award, the collector ot Tne
brand and model proposed shall be shipped to EEA faor

evluation.

E. Pumps

Electricaliy driven pumps shall be compatible with hot
water service. Consigeration should be made for stagnation

tTemperatures which would be much higher than normal

operaTting temperatures.

Two circuiation Pumps (one active and one standby) shall be

sized tc proviage the flow required at the heads imposed by

~

i2r s.stem. Tne circulation pump snould be sized TC

O

Tre s¢
me=T +tne reguirements cf the collec*ion sysTem so as TO
circuiate wa~er through the collectors at a flow rate fnar
oroduces o:v.m.im efficiency. The pumps may be cenTrifugal

c~ pos Tive displacement Type.

CisTribution pumps, it used, should pe sizec for the flow
requirements of tnhe process load. The use of multiple
sumcs ir narallel snould be considered when throttling of

one pump woulc bring flow beiow manufacturer's recommengecd

minimum.

)
!
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All pumps' design shall be seal-less or mechanical sea!
type To reducc maintenance and minimize solar walter energy
losses. All pumps shal! be e iipped with isolation valves,
discharge chech valve, inieT strainer with drain valve,
nressure gauge (with isolation valves), Each pump shall be
equipped with an app-opriate sized recyle line with globe

valve piped trom tne pump discharge to the pump suction.

valves shall be constructed of materials compatible with
hot water service. This should Include body, shafts,
seals, and valve mechanism. The correct style valve design
should be chosen for each location in the hydraulic
circuit. FEach pump shall have isolation valves. A high
performance butterfly valve (wafer) is recommenagad for this
application. Straignt-through swing check valves should be
installed on all pump discharges and elsewhere as required.
Vents, drains and gauge isdolation values shoulc¢ be ball
valves. lsolation valves for rows of coliecTors should De
minimized, thus minimizing the numper of safeTy valves.
Valves or orifice plates or piping design may pe used To
balance flow through individual collecTor circuiTs.
Contro! valves should be butTerfly valves (wafer) wiTh

elecTrical or pneumatic actuation.
Thermal Storage Tanks

Solar collecTion water storage Tank(s) shal. D& s.zed ¢
provide one day's storage to meet the process demanc
requirements for initial scalder fill, daily evaporation

losses, anc Droguct carryover.

to
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The tank(s) snall bpe designec¢ and tabricatec to mee™ oOf
exceed all applicable codes #ad standards. Tne Tanks snhail!
have all tlanged conn- .rions required for proper

instaliation, operation, and control,

sreference shall be given to ground level or below aqrade

storage; overhead or root-mounted tanks shal!l noT De

considered.
The storage may be either atmospheric or pressurized,

Interna! piping and/or baffles shall be provided for

stratified storage.

Tank material shall be selected as appropriate for

installation and service requirements (above/below grade).

Fiperglass or carbon steel tank with corrosion resistant

interior coatings suitable for potable waTer shall be

nrovigec.
Controls

Tne corntro! system shall be cesignec and constructec such
tnat high system reliability in & harsh environment s
attained. Simplicity shoulc be 2 prime goa'! in Tne gdesign
of the control system. The sysTem is fo De assemdied anc

tesTec pricr tc shipment.

The contractor shall design and instzll a control system
tor tne solar collection sysTem compatible with The

crera*igna!l r~equiremen—s cf secTion 1.0 of Tnis Statemen™



Manua!ly operated balance valves with local flow indiceting

meters shall Se providecd on exch collector row.

The circulation pumps shall be operated Dby an adjustabie

on/oft ditferential temperature controller.

Locally mounted dial thermometers with thermal wells shall
be installed at the iniet and outlet of each collector row,
n the main solar heated return header To the storage Tank
and on the main outlet from the storage tank 7o the pump'c
suction as a minimum, Each thermometer shall bpe easily

visible from the walkways.

All pump discharges shall have a dial pressure indicator.

Flash Steam System

A.

The contractor shall design, specify, supply, and install a
steam flwsh tank system to recover energy from hign
sressuyre steam conaensate discharge streams. The combinec
giscnarge flows shall enter The flash tank Through &
tangentia! nozzle. The percent flash sTeam, !b/nour ang
btu/hour sha!l be ca'culated by the contractor. The steam
velocity leaving the liauic surface shall not exceec Tnree
(3) *eet per second. The system snall operaTe at 1 par

g3augQe.
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The ¢lash tank shell shall be constructec o¢ pressure

vesse! quality steel ASME coded for 150 psig. The
+hickness sha!l not be lwss than 0.25 inches (C.635 cmi.
All local coges shail ailso be met,

A nheavy duTy welaoed structural steel stand with integrei

pump suppor? shall be proviaged 1O support the tflash Tank
system. Two pumps shall be prov’ ded each ~ith twice Tne
normal filow capacity. The pumps shall Dbe centritugal Type
gesigned tor heavy industrial service with low NPSH
characteristics, Minimum rpm motors are preferred, wiTh
integral~ mounted pump bearing frame housing and shall be

nCn tlange type to assure proper alignment.

Shoul the flash steam system be located near The
condensate return system or the deaera-or, the pumps can be
eliminatec and the flash steam pressure (1 Bar) used To

transfer flash steam system condensate fto the condensate

re~yrn receivers.

Tne congens&te shall be continuously discharged using &
5ige-mounted ievel control unit with isolation, dra:n and
vent valves. A side-mounted reflective gauge glass shall
-: iccaTec on The t.ash -ank cnamber for observation cl
-ongensate leve! controi. Tne flash Tank shal | be equippec
wi<n 2 low level alarm anc pump c.7 ott., GElectrricea!
~onTrol circuits snall be pre-wired inTernally with ell
wi-ing clealy color coged and connected TC & numserec

+erminal block TC tacilitate field connezTion of electrice,

egquipmenT externa! to the packaged system,

ry
]
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An approvec pressure relief valve shall be providec to mee”

all local andg government coges. The pressure refiet valve
discharge shall Dpe directs: away from the building and
operating personnel, The Jischarge line shall bhe Siled T

prevent a4 Dbach pressure exceeding one psig.

Commercial packaged systems are encouraged anc shoulc De

¢ized based on the maximum rate of congensate flow. See

Arpendix -A-,

Congensate Return Svstem

A,

m

The contractor shall design, specify, and supply condensate
return system(s) for combining the discharge from iow
pressur:< sTeam condencate streams. The system shall
operate at atmospheric pressure. See Appendix -—A- tc-

sizing darta,

The consensate receiver shall be ot closed grained ces?
iron consTruction, furnisnhed with: (2) extaernaliy
e¢cjustable I-pole floeT switcnes, waTer ievel gauge, Jie.

thermometer, (2 dial pressure gauges tor pump discharges,

t2) sucTion piping witn all bronze isolaTion gaTe valves
ne+tween pump sucTion and receiver and (2) litting eve
bo!Ts.

A cast iron inlet strainer with verticel self-cleaning
bronze screen anc ‘arce dirt pocket shall be mcunTec on The
receiver, The screen snhall be easily removadie 7or
cleaning, requiring no additional tloor space for

servicing.
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Thne water pumps shall be Two-stage, centritfugal design,
permanently aligned and 1lange mounted for vertical
operation. FEach pump shall be bronze titred with enclosed
bronze centritugal impeller,axial flow, bronze first-stage
impeller, brenze straightening vanes, renewable bronze case
ring anc stainliess cteel shatt. Mechanical seals snhall be
suitable for 250°F operation. Eact pump shall De
close-coupled To a minimum rpm, vertical, drip-proot motor
and shall deliver its full capacity at operating

+emperature, with at 2 ft. NPSH (net positive suction

nead).

St er e Sarnoont, et te Yo oW, e

Il control cabinet with piano hinged door and grounding

lug, enclosing The following: UL listec.

(2) Combina+ion magnetic starter (having 3 over=-|oad
relays) with circuit breaker and cover interlock.

(1) Ziect-'zal alternator.

(oY Wi _-o-c-<-Hand!" selecTor switcn.

S0 huronered Te-minal sTrip.

Removanle control mounting plate.

o~
~r

1) Fusinle control circuit rransformer for eacn circuit

Zach oump conTrol circuit snall Dpe compleTely incepenaen®
of tne othe-. Tne eiectrical e.Ternator sha!l {1) change
the operating sequence automatically after e:ch cycle, {(2)
crovice simulTeneous operaTion under peax load condifions
and (3) operaTte the second pump automatically, shoula Tne
active pump or iTts controls fail.

£ty rzc-ory inste!led wiring shall Dve numperec for easy
‘aenTicication ana Tne numbers snall ICincile wiTh

cnown CR the w ring diagrams.
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Thne unit shal! be tactory testec as a compleTe unit anc Tne
manutacturer shall turnish compiete elementary and
connection wiring diag. s, piping diagrams anc
‘nstallation and operatior instructions. The unit shall De

shipped completely assempled.
ng, VYalves, and Piping Specialties

Piping systems shall be designed and installed To include
all control and isolation wvalving, ftraps, strainers,
unions, anchors, cuides, hangers, supports, instrumentation
ports, ang Insulation as required for a completed sysTer.
All systems shall bDe hydrostatically tested af 1.5 times
+he design pressure. All water systems shall De

disinfected and flushed prior to use.

Piping material for the solar cor. *ion system array snall
be seamiess, drawn type K hard Temper copper with wrought

cast copper fittings. Solder joint shall be made with

O

0
won
t

(tir-antimony) solager. Main headers may De galvanizec

w

-4

eel.
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Piping material for other systems (heat recovery, solar
-irculaTion hezaers and disTribution) shali Dpe galvan. ze:
carbon s*eel, sTainless sTeei, tnreaced or tiancec e&s
rezuired. Tuding may be consigersd in lieu oF piging Tc
gecrease sysTem mass and overnignt heat loss.

All pipe systems snazll nave a maximum velocity of 7 i7's
(2 meters/second) with the minimum inside diameter rcr
ostimal balance beTween parasitic power requiremenTts anc

cvs~-T neat loss.

(38 ]
4
o


http:requiremer.Ts

Valves shaii ue Specrbied ao rea by LT IR P PUREY
opera*ion. Ball valve:z sha.) be tull pore, bronze body.
wa‘ter valves shall nave <.rbon steel disc in carbon sTeel

boay. Swing-check valves snali be bronze construction wiTl

bronze Jisc.

Anchers, auides and expansion joints shall be provided ac
required tor prcper restraint and alianmenT, No rubber
noses shall be used. Flexible joints shall oe stainlessc

stee! braiged hose.

Hangers and supports shal!l be selected or designed to carry
the loads with ample satety margin, provide for expansion
and vibration, and give suitable support without
contributing tc piping sTress. All supporTs, guides and

anchors srall pe thermally isolated from the piping systTem.

U-ions snall be provided at control valves, specialty

i+ems, and eauioment to allow easy disazssemply for remova

ST mnTenanse, frn oeneral, unions shoulc ne 300-pounc,
malleable iron, sScrewed, with ground iron TC Lra2ss seals,
NDiele-tric unions shall Yo used beTween dissimilar meteais.

Steam traps shzll vpe proviged as -aguired and shall bpe
invertTed DbuckeT traps wit thermic venTs, inTerna:

sirziners, anc oritfizes aesigned for The meximum pressure
of *ne steam main. cach trap shall be tol lowec by a checr

valve anc eauippec with unions for easy ~emova..

S+rainers shall be provided in the sucTion infet To ali

pumos, and shall be pasket or "Y' Type vwith arain valve.

)
1
o



K. Satety relief valves and automatic air reliet valves sna’ .
be incorporatea in the solar system design as requirec to-

- -~antinuous, safe operati ..

L. Provide a reduced pressure bacxt low preventor a1t all piani
water tie-ins to preven~ cross-centamination ot water

systems,

M., 1l piping shall be identified in Englisnh eand Arabic based
on the American National Standards InstituTe, Stancard No,

Al13,1-1950,

40D Insulation
A. Piping
All piping serving the solar collection system shall De

insulated with form-fitted, heavy-density fiberglass. Al
siping shall nave an embossed aluminum jacket. Fittings

om32:! have a PvC (ocoly vinyl chloride) torm fitred cover,

No aucT Tape shall pe used.

Tne .nsulation product shall not support combustion. IT
snzl! have & fiame spread rating not exceeding 28 anc &

smoke developed rating not exceeding 50 (ASTM 284 or UL VI°

or &nglish SysTem equivalent), Insulation proTesTiorn
caddles snal! be used at each hanger location. "Blocxking"
(muitiple layers of insulation) shall be employec on &i!

insulated piping Z-1/2" diameTer or larger. unions snal,

not be insulaTed.

£3C0/E,c~ Z-14



Insulation Thicknesses chall pe seiectec to provide an

o

~ .,") r
overa' neat loss equal tO & less than C.& w/m- "L (C.

17
I\
eTuH 1 CFD). In no casc shall Tne piping insulation

’

“nickness be less Than 2.4 mm (1 inch).

E. Equipment

Ail above-grade thermal storage tanks and heat recover)
equipment snali be insulated with heavy-density unfaced
industrial {iperglass board conforming 1O equipmen?

contours anc¢ panded in place. A fielc-applied mastic

and/or aluminum coOver surtace finish will be required.

Nutdoor egquipment will require a metal covering.

Insulation thicknesses shall be selected to provide an

. 2

sverall heat loss equal To or less than 0.6 W/m< °C (C.15
’-) . . .

BTUH/ft= °F). in no case shall insuiation thickness D€

less than 1,

Trne irculation produc™ snal!i not supporf? combustion. Ir

snz!! nave a i.ame sgread rating not exceeding 25 anc =

smore ceveloped rating not exceeding 50 (ASTM €84 or .

TZI

Selow-graae tnermal storage Tanxks snall pe insulaTtec, &=
appropriate for the site conditions, using 2 NvVGroprooi s
mate-ial ccmpatible with tne eauipment material (cnemicaily

inerT).
Fiectrical

5 Tre corTracTor shzi’ srovice &' e ecTrical aesicrh,

- -~

+'ang materiais, TOOIS and consTrucTion i@ T8
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All electrica: wOrk shall contorm with the requirements and

recommengations of the “EMA (Nationa! flectrical
Manufacturer's Association local codes and all applicativ

gqovernmen? COdes.

Tne contractor shall provine all necessary racewavs,
oftsety, tittings, and boxes and adjust all fixtures ana
equipment and provide ol supporting materials required for

a plannea, coordinated and neat instaltlation.

The Corntractor shail commission and check for correct

operation of all electrical devices.

Rigid conduit shall be galvanized, zinc metalized or

aluminum,

Flexible conduif snhall be used for final connections to

moTCrs.,
~umenTation

Tne contractor shall provide all instrumentarion aesign,
specitications, materials, tools, and construcTion labor 7¢

-ompleTe a ready TO operate instrumenTtec sclar {PH sysTem.

All instrumentation work shall conform To Tne refjuiremenTs
and recommendations of The Joint Industrial Counsel (JIC?,
American Society o°F lns=-umentation, local coaes, anc all

applicable government codes.

The contractor shall design, purchase and install all
pare's and insTrumenTs and provide al!l electricai anc

~isne petween thne varilus CoOmCOnEnTE

129
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in the system and their local source of electrical energy.

The contractor shal!l calibrzre, commission, and check for
correct operation of all i1 rrument devices.

D. The contractor shall submit manufacturer's dava or shop
drawirgs of all items giving full information as *t¢

dimension, weight, materials, operating instruction, spare
parts lists, ana all ofher infcrmation pertinent to Tne

zrequency of the items,

E. The contractor shall provide an on-site data acquisition
system for monitioring the performance of fthe field test

(see Section 5.0),
2.5 Proof ot Pertformance

EEA/EREDO and/or its appointed representatives reserves the
right to witness inspection anc pertformance tests for all hardware
ecuipment at the manutacturer's (or contractor's) facilities prior ftfo
shipment, The Contractor sha!l provide 30 davs notice of performance
tes~ing of components. The proposal should address this issue by
explzining which component und which tests will be performed to assure

relizole operational performance of components prior To snipment. Tnis

testing is the responsibility of *he Contractor.

~
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2.0 INSTALLATION
3.1 Equipment Shipment

Packing, insurance, freight and re.ated charges to deliver alil
equipment items to The plant site is the responsibility of *tTne

Contractor. c£A/EREDO will assist the contractor in obtaining custom

clearance.

The supplier sha!l send shipping documents, bill of 1iading,

inspection certificates and ofher related documents to EEA/EREDO one

month prior to the receipt of the equipment at Alexandria.

A!l equipment shall be packaged or boxed in clearly numbered
cartons or boxes. A Box Contents List (BCL) shall be delivered To the

USAID contracting officer with a copy to EEA/EREDC prior to the delivery

of any equipment at Alexandria. This is in addition *o Bill! of Lading
documents. The BZL shall identify the contents of each box by box
number. Sox numbers shall be c¢rouped by subsysTem. For example, solar

arrays and reiz-ed hardware are number series 200, flash sTeam svstem

300, ard so forth. Prior to shipmenT, the tenderer shoulc¢ define in
writing such eaquipment transport and ieceip* controls in simllar aetail

as that proviged above.

2.2 Pian anc Schedule for Construction

Tne schedule for design. de!ivery and installation suomitred in
accorcance with Section 2.1 shall include *he number and skill level of
lanorers which will pe employed; the duration of the work; and the plans

for accomodations for both *he labor torce and the Contractor's

personnel.



Within Two weeks of EEA/EREDO approval of the final design the
contractor shall submit a "Plan and Schedule for Construction' To the
USAID Contracting Ofricer tor approva’ . The Contracting Officer will
approve The Plan/Schedule, or recommend changes required for approval

within Two weeks of receipt in Cairo.

The CEA/EREDO reserves the right to periodically inspect all

~hases of The work in progress or after completion of the whole or any

e

part thereo!
terms of the contract, It FEA/EREDO determines that the work is not
performed in accordance with The specifications, they reserve the right
tc require that the work be corrected or replaced if acceptable
corrections cannot be made. Any part of the work that is redone shall
be at tne Contractor's expense. All work related records shall be
available at all times for examination by the EEA/EREDD Contracting
Of#,cer. The Contractor shall provide all necessary facilities for such
inspection during contractor's regular working hours. It should be
clearly understood, except as otherwise provided, that such progress
inspection shall not constitute acceptance by the Contracting Officer cf
any parT of the work, but wili be for the purpose of coordination and

assistance in interpreration of specifications and technical

requirements.

Within one month of sysTem acceptance (see Section 7.0), the
“ontractor shall furnish a complete set of ™as built" drawings
incorporzting all cnanges and corrections to The oricinal sys*em design
incurred ir the system installation. The "“as builts" sha. | be modified
original ftTracings. Changes and corrections so entered shall be
indicated by a lettered circle, and noted as "As-Built" in the revision.
In the case where no revisions or correction to an individual drawing
were necessary, the notation "As-Built-No-Changes"™ shall be made
directly below the revision block. Where several manufacturers! pranas,

types or clases of ~ers lisTed have been used in tThe proiect, rThe

(9]
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specitic areas where each item was used sSnail e uUSdiygnuicu.
Designaticns shall be keyed to the area and space designations on The
contract draowings. Information sha'l be furnished, typewritten, for Tne
listed maTerials. Copies of the "As-Built" drawings shall be given Tc¢

the Contracting Officer.
2.3 Site Planning and Construction

“ne Contractor is encouraged to use local Egyptian labor ang
in-country fabrication of subsystems whenever possible. The proposal
shall discuss the extent to which the proposed system can be constructed
and installed by local labor using local materials should the system be
replicated elsewhere in Egypt. The contractor shall indicate where this
approach has been taken with this or similar equipment In other

developing countries.

(VY]
i
N

REQC <.c7



4.0 OPERATION AND MAINTENANCE
4.1 Schedule of Energy Production

The Contractor snal! include in the proposal an "Energy
Srodus*ion FPian and Scheaule'". Tnis agocument shall contain, but is not
necessarily limited to, averace daily energy supply and demand
projectiors to- twelve months of solar therma! collection and wasTe heat
recovery systems. A compiete gescription of how these projections wereg
compuTed, including gescrinstions ot any computer modets wused, is
reduirec. Input parameters To any mode! shall be shown. Planned
ccheguled outages during the upcoming year and planned changes in
equipment, controi mode, oOF operating characteristics significantly
impacting the energy production of the system shall be given, i f

applicable.

I
RN

Guarantee/Spare Parts RequirementTs

The contractor shail provide at least & 2 year guarantee on all

carts from tne time of ZZA/ZREDO system acceptance. An option for a
S-year guarantee snall Dpe inciuded as 2 separately cosTed option. The
-antractor shall separately cost an ‘+emlzed list of spare parts that
should we purchased Dby coA/SREDO  and made available To insure
~rounle-iree operation - for five years. Any spec.alizec, cusTom
manufactLred tools or equipmenT ~wquired for operation and maintenance
of tne system shall be specified and provided by the ~ontractor as part

of +he original contract (scooe of supply).

5.3 Operations Support

The contractor is required fo srovide technical support of the

opera*tion of the sys7er io- = period of 2-years after svstem acccptance

it~

by ZZA/ZREDC The contrzctor's proposal snall gescrib: the level cf

~
-
S e ~
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support otfered, tne procedures tor management and control of The
technical support and related support issues such 3s avaitability o*
spare parTs, anticipated response time to a request for support, ertc.

This technical support shall be costed as a separate cost item in t*the

contractor's cost proposal.,

(2N ]
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£.G PERFORMANCE MONITORING
Fielc Test Data Acquisition System

The contractor shall provide an on-site data acquisition system
(0DAS) tor monitoring the pertormance of hardware insTalled for fnis
‘ielc test. This requirement is in addition to any other requirement
tor sysTem contrci instrumentation and instrumentation necessary tor

routine Test ard mazintenance checks,

The ODAS will comply with the specifications iisted in Appendix
-2~ of this statemen*-of-work and will menitor, as a minimum, the data
parameters listed in Appendix -C-. The contractor will provide output
porTs and transducers to sample and measure each data parameter as
specified in Appendix ~L- and to insure compatibility with the data
storage system proposed, The contractor will also provide a separaTe

meteorological sTaTtion to monitor data parameters &s specified in

Appendlx =C-, The meteorological station will have iTs own data
reccrding sysTem tnat is compatible with the ODAS, If an exception must
be Taken To any -: These requirements, the contractor will clearly notTe

the exception ana expiain why the exception should Dpe accepTable to the

£ZA/ZREDO.
£.2 CDAS Installation and Training

The corT-actor will install tne OJAS &+ tne same Time that The
tieid tes* naraoware is being installed. Training for Egyptian engineers
and technicians in the installation and operation of tne COAS will be
inzluged in *he on-The-jou Training program describec in 5ecTion €.0 of

this statement-of-work.

Y
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Thne ODAS instrumentation and installaticn shal! be a separate

ifem in the cost proposal for thiy finld test, The EEA/EREDC reservec

the right to replace or modify the proposed ODAS during contract
negotiation if reguired To maximize compatibility with other date

collection, analysis and stcrage requirements of the REFT Project.

3 Log SnheeTs/MainTenance Records

The contractor shall deveiop, as part of the proposal, a log
sheet of per*inent data that should be manually recorded on each .ajor
subsystem to document operations and maintenance history. The
recommended frequency for maintenance of each item shall be stared.

These logs/records should comply with the specifications outlined in

Section 8.0C.
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7.0 SYSTEM ACZZEPTANCE TEST CRITERIA

The Contractor shall incluae in his proposal a proposec
Acceptance Test Procedure tor "Point of Manufacture Testing" and "Fielc

Acceptance Tes*" of the system and specific components, AT a minimum it

shall incluge The tolliowing:
Tl Point of Manutacture Testing (PMT)
The Contractor shall detail in his proposal the procedures to

Se ftollowez for the point of manufacture testing of the major equipment

items, At a minimum this shall include: solar collectors, pumps, and
controls, EEA/EREDO or their authorized representative shall have the

right to atrend and witness component and system performance testing at

The manutacturer's plant prior to shipment. EEA/EREDO reprecentatives

~
atrending tne tests shall have the right to require measures and

procedures nececsaé~y to enzure that tests comply witrn contractors

~oposed testing procedure specifica*vions (lInstitute of £ ectrical and

T
[

ctron. s Ingineering, American SocieTy of Mechanical &ngineers, erc.).
azcezTance Test certificates shall be assembled into uszble
formsTs To consTiTuve baseline accepTtance Test gaTta tor tne equipment.
Tne signez  (marufecturer)  and  countersigned  (EEA/ERIDO and/or
recresentactive) atceprance test certificartes snhall be consigered parT

anc sarce! ©f The necessz2ry shipping cotumenTs,

7.2 Fielc Acceptance TesTing

The lCornTractor's progpose! snhall oroviae, in gevall, cerformance
guarzrtees and eveluation procedures for *the sysTem ancd iTs mejcr
components, whether supplied from the L.S. or mede in Egypt. These

shal! incluze, as & minimum, The ftollowing:

aranTee excressec, in parT, as
4~ Zaily OuTouT C° the erra

roarrav periormance

a au
¢ T.Tve quzTanTeeing Th€ ave~ag
fUncTion ©° Tne ave zQe .=. . insolaT.on.,
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o Operating efticiency as a function of load over & sustained
running time.

o Control system tull operaticnal performance.

EEA/EREDO  and/or their authorized representatives shall
participate in a 30-day acceptance test conducted by the contractor at
tne site. Tne contractor shal! submit in the proposal the guaranTeed
solar array outpuft, Tne FEA/EREDQ, or its oesignated representative,
will measure <olar array operating conditions at & number of insolation
leve!s tnrouagnout tne 30-cay acceptance Test period. Calibrated

pyranomeTers, curve tracers, and temperature measurement instrumentation

will be used.
R35JGA10.cT R



.0 TRAINING REQUIREMENTS

O

The following training prograr and materials are required trom

the contractor for tnis projectT, These Training programs tall into
+hree general areas: classroom training in Clairoc, in-factcry training
in tne LU.S. and on=-the-iou training at Heliopolis, Egypt. Training
sessiony and materials vary in content and presentation trom intorma!
nane-on-one" Tybe instruction To more formal group "|egcTures anc
Worrshops', .ne sections below describe the training requirements. Al
+raining and meterials will be written and conaucted in English. All

emergency startup and shut-aown procedures must be provided in bpoth

Enclish and Arabic.
6.1 Operator Training Program
Forma! classroom training will be given ir Cairo for EEA/EREDO

and Generz! Paultry ensineering, operating, and maintenance staff in tne
gesign of The Solar I°H and WasTe Heat Recovery Systems. This Training
‘s znticisarted T- pe ‘or 20 hours (5 days, 4 nours per gay) and inTengec

Top IR

0C and Generz| Poultry staff with an understanding

1AM

¢ =ne enzinee-ing caramerers, design process, and decisions whicn
resulted n tne final design of the sysTem. This Training will bpe
conausTes <t *ne svart of the installation wsrk and is not intendec To

~scui-e snoaraTe geficsvaeld Travel To leirc,

As part of tnis proposal, The lonTracior shall aevelop &

sy!iabus tnat oriefly summarizes topics and content of tne classroom

esigr T-eaining program.
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6.2 Maintenance Training Program

Formal classroom training will pe given in Cairo for selecTed
EEA/EREDC and General Poulftry engineering, operating and maintenance
sTatf in tne operation, maintenance and repair of the system and
indiviaual componenTs. The training is anticipated to be tor 20 hours
‘5 gays, 4 hours per day). The tTraining will utilize the actual working
grawings for this project To cover such topics as installation
procedures, specifications, contruction schedule and labor requirements.
This Training is intended to tamiliarize EEA/EREDO and General Poulfry
ctatf with the details of the installation as well as the project
management aspects of the project. System installation will begin as
coon as possible following fthis training and the operator fraining

program (Section 6.1).

The Contractor is required to operate the Solar Thermal IPH and
Waste Heat Recovery Svstems for a period of 30 days after the system is
aesignated as operational by the EEA/EREDO. During this time period the
contractor shall provide an on-tne-job training program in the
ope-ation, mz.ntenance and repair of fthe system and equipment
comoonents. The training program shall consist of a minimum of 20 hours
of on-sire formal classroom training and 140 hours of on-the-job (0JT)
tieid Training. As part of the proposal the contractor shal| develop &

5. japus ‘or The on-siTe Training program that oriefly summarizes tTne

tosizs, operzting and maintenance procedures which will be Taught.

[+ is assumed that the OJT field Training will consisT of
selested EZA/EREDD anc General FPoultry nersonnel ccompanying  Tne
contractor personnel during normal daily operational Tasks. The
contractor shall briefly describe, as part of th:s proposal, tThe

irtinerary of tne Solar Thermal I°PH and Waste heat Recovery operating
z-so-ne| over an averagfe da.. The itinera-y should Take irnTo account
~rz gemc~strztion ni-ure of This fleld TesT, i.e., the EgypT zn engires”
mus- Ui serstand the -.nc*ior &~z cperaTion of any snez.zlize. egu pmeny

ans lreToumenTETION.
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6.3 In-Factory Training Program

The Cont-actor s required to provide and/or coordinate
in-factory training on the operation, maintenance and repair of the

Solar Therma! !PH and Waste Heat Recovery systems and major equipment

-
[

componenTs, Tnis training 1is anticipated to take place ai e
respective manutacturer's facilities ror the folicwing components:
solar array, flash stTeam +anks and condensate return systems. The
training shouid be both c..ssrcom and "hands-on". The total number of
training days is not expecfed to exceed 20 days covering all subsystems.
A1l expenses ftor the visiting engineers are the responsibiility of
EEA/EREDO. As part of this proposal, the contractor shall develop a
syllabus tor the in-factory training and suggested itinerary for the

program.
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£.0 OPERATION AND MAINTENANCE MANUALS

The contractor shall provide manual(s) prepared To the minimum
content tisted Delow. The manual is to be wused for operation,
mainTenance, repair and logistic support tor the Solar anc Waste Heat
Recovery SysTems. All manuals shall bpe aelivered TO EEA/EREDO for
raview at least 30 days prior 710 the arrival of equipment aTt the siTe.
11| manuals chall pe in English. Manual(s) will pbe revised as needec
ang = ‘inal set submitfed no later than 30 days after the completion of

f)

the 30-gay accepiance testTing period. The minimum requirements for the

manual (s) shall include chapters on the ftolowing subjects:

g1 System Description
This chapter shall include but not be limited to the followirg:
- a ful! page compocite i1lustration of the Plant equipment

and layout?

- an illustration(s) calling out the maior essemblies
- 2 nasic gescriptior of Tne Type c% eaxdipmenT and i7Ts
purpose

- a function block diagrem

- taples listingc equipmenT sunplied and eguioment required
ou= no- suppliec, if am
- Tables oh Technical, environmenTtai anc pnysice’

characreristics, as approoriate
£.2 System lnestalleTion
Thnis chapter shall include:
- information on unpacking anc proper location of eguipment

- interconnections and initial pre-operaTional azjusTmenTs

m

-a2ils of sTructlure, cables and founge’ 1on requiremenTs

S
¢ anpplicae.
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8.3

E.5

n
T

operating ranges (voltage, current for each equipment itTem
and system)

System Coeration

This

cnapter shall include:

&

3

step—hy-step  procedures tor starting, operating anc
sTopping The equipment :

me roadings and/or results expected from properi,
:dJusTed and operated equipment

+ables and illustrations calling out all operationai
controls and indicators and their tunctions (all references
to controls and indicators throughout the manual shat!
to!low these designaiions)

means for setting array Tilt angle

Principals (or Theory) of QOperation

This

chapter shall i1nclude:

a tunctiona! description of The equipment, tased on a biock
diagram

tor complex mechanica! feeTures, a complete explanation,

*

us.ng block diasgrams, exploced views cf cutaway drawing

a5

major  assemblies broken infto individual circuits,
accompanied by cumplete circuit analysis keyed 7O
simplified schematic

orie- aescription of conventional circuits
ce~aiied descriptions of complex and novel circuits

typical aaily puwer, load, and state of charge curves tor
each componenf

MainTenance (FrevenTive/Corrective:

This

-

chapter snall include:

&= maintenance schedule for all equipment inciuding
ac usTmentTs anc proceaures

n

T of recommencec Test equipmerT



- tubrication data

- information that permits a rwchnician to locate troupie and

to make replacements, repairs or adjustments 7O +the

equipment

- for complex equipment or where the procedure is not
obvious, an outline of disassembly and reassemdly

proceaures
- details of special test procedures

- comp lete adjustment and maintenance information for relays
and other electro-mechanical devices

- list of tools required for maintenance

g.6 Parts List

The parts list shall consist of a tabulation of descriptive

data on &:l! electrical components and repairable/replaceable commercial

or vendor mechanical components in the equipment. Ali parts shall be

sutficiently described To imp lement reorder/replacement. The parts list

shall contair at least The following information:

(a) Reference aesignarion
(b) Name and description of part

(c) True Manufacturer's coce and part number (and lisT
manufacturer's cocves and addresses)

{d) Quant.ty

g.7 Drawings

In addition To drawings previously specified, tTne following
snal! pe included:
(a) Schematic diagrams of incividua! major components, printed

wi~ing bog~is  ang, where applicaule, the cartitiec
equipment arawings

e
(83
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(b) Logic diagrams
(c) Interconnection diagrams
(d) Cabling diagrams

{e) Wiring diagrams

(93]
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9,0 SPECIAL PROVISIONS
G, Site Access and Local Labor

Employees and representatives of the Contracter and personnel
conducting business with the lontractor relating to the Contract, will
be qrantec & revocable permit tc enter the Genera! Poultry ptant tor the
surpose of installation, operation, and/or maintenance of the tacilities
and equipmeni uncger this Contract. Access to and movement within this
area 15 subject to restrictions and provisions of the security

instruction in effect.

I+ is the Contractor's responsibility to maintain satisfactory
labor relations with his employees. Representatives ot the Contracting
Officer will not participate in labor relations matters unless disputes
develop that interfere with the proper performance of the contract, at
which time the representative may endeavor to assist in seftling the

cifficulty. The Contractor is encouraged tc hire local labor wnenever

possible.
6.2 Protection of the EZnvironment and Personne!

During a!l operations, all EEAEREDO and loca! environmental
anc¢ lasor requirements shall be rigorously observed. The EEA/EREDC will
reve'n the rign* to suspend any operation judged to present an immirent
+nrea~ Tc the environment or personnel, or a violation of applicatie
lapor laws and regulations or navural resources management agreements,

a‘ter giving rotice to the contractor.
.3 Public Release of Information
There shall be no public relezse of information or photogrinhs

concernin: the aspects of thiz Clontract or other documentTs resul¥.ng

from tnis ConTract without prior written aporovzl of the EZ4/EREDO.
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G.4 Pre-Award Survey

The EEA/ZREDO may make a pre-award survey of the facilities of
any apparentiy successful bidder fTo determine whether or no* such biddger
is anequately qualified to perform the requirements of any Contract fthat
may be awarded on the basis of this specification. Investigation may be
conduzted to determine that the Contractor does regularly engage in the
pertormance of work of *ne fype covered by The specification and has a
saTistactory record of performance in this field. The bidder is
required to submit information, as well as any other related material,

requesrted by EEA/EREDO audit agencies during the course of the preawara

survey,
9.5 Minimum Proposal Requirements

The contractor is required To submit as part of the proposal

the following:

5.5.1 Organization Chart. Show the organization for accomplishing

and managing the project. Explain brietly the responsibilities of each
eiement shown on The organizational chart. identify key parsonnel by
rname in each element and submit their rurriculum vitae (resumes). Show
tne lines of authority within the organization. If important portions
¢ the project a-e To be subcontracted (e.g., design of the system),
identify tne subcontracted function, the subcontractor(s;, ‘the
subconTractor(s) key personne!, and which elements of the organization

will manage the subconiract(s).

2 Key “ersonne! and Resumes, Provide resumes of Kkey personnel,

including those of the subcontractor(s). Be explicit in icentifying
past training and experience of each individual which qualifies him/her

for The posifion to be held in the organization.

REO0/1Z.dt 92
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G.5.3 Staffinc Plan, Indicate tnhe type and approximate number Of

skilled personnel required in each elemeat of the organization char?,
State whetner or not the required persconnel are available within The
oraanization. It not, comment on the availability of needed skilled
personnel witnhin the labor force and outline a schedule and plan tor

recrai Tment anc/or training.

g.5.4 Reiated Exnerience. For each of the categories of experience

below, list a.¢ vescribe projects or contracts which have provided your

tirm or Thet of your proposed subcontractor with related, qualifying
experience. The descriptions should include: (1) dates during whicn
the work was accomplished; (z, ths scope and price of the total project
or contract; (3) statement of what portion of the total project or
contract was accomplished by your firm, i.e., an explicit description of
the responsibilities or role of your firm; (4) tinancing arrangements;
(5) referances; (6) approximate payment for your service; (7) number of

similar projects, location and contact person.

9.5.5 Construction Proiects. List and discuss projects or contracts

providing experience in the construction of facilities, particularly

tnose using Solar IPH/Waste Heat Systems.

g.5.6 Oneration and Maintenance of Solar IPH/Waste Systems. List ang

discuss projects or contracts providing experience in the operation

and/or maintenance of Solar IPH/Waste Systems.

For sach of the items listed, state which of the following
functions were the responsibility of vyour firm; (a) <start-upr of
tacilities; (b) operation of facilities; (c) routine maintenance; (d)
periodic overhaul of facilities. Also staTe, what type of facilities
were included; (e) solar thermal systems; (f) controls; (g) electrical
switchgear and protection eauipment; (h) other. If "other" is lisTec,

please igen*ify or explain,

F<20/32.a7 g3



G.6 Post-Award Site Visit

Upon contract award, winning contractor personnel are expected
to inspect the Heiiopolis site to satisty themselves as to all general
and local conditions that may aftect the design and installation of the
Sotar 1PH/Waste Heat Systems, FEA/EREDO, and/or authorized
representative personnel, will be available at that time for detailed

discussions prior to initiation by the contractor cf detailed system

gesign.
5.7 Summary of Deliverables
G.7.1 Contract Documentation Schedule
WEEKS AFTER
ACTIVITY CONTRACT AWARD*
(a) PI"CJ'eCT Schedule @t s 2P tLE O QS SBO OGO RSBSOSO 2
(b) EEA/USAIT Approval of Project Schedule .... 5
(c? Detaiied Design Complete cocvievecnsnaccsnes 16
(d) EZA/USAID Design Review Complete
(Authorization to proceed) eeeescscsces 20
ve) Written Results of Component/Subsystem Within 2 weeks of
In=Factory Testing ceeeesecseccsnncanns test completion
(£) System Operations and Maintenance Within 4 weers of
MBMUA!S oevsesescesssssssssssssanssssns SYSTEm acceprance
rg) Unscheduled Maintenance Reports ..eeeeeesss AsS required to

document unsche-
culec maintenance
througnout fne
Z-year support
period



(a)

(D)

(c)

(d)

R60C 2.z~

Contract hardware Installation Schedule

Site Preparation Complete, Haraware
Delivered (D) TO Sité vveeniceeseesnsss Day 0 (D)

Construction Completed, Sclar Thermal IPH,
and waste Heat Recovery Interconnected
with the Existing Facility ceveveenesss D + 120 days

System Acceptance Teot Complete s.o....evann D + 150 aays

Final System Drawings and System Operations
41d Maintenance Manual Submitted ...... D + 180 days

ln this schedule, one week is allowed for transmittal and
receipt of documents mailed from either the United States or
Cairc.
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Droposec Fiow Diagram

Tne Flow [.agram M-1, indicartr +ne proposed process fiows,

nressures, ‘emperatures, and relationships To the system describec bw

This

(3)

-\
A1)
~

12 \
"I

—
O
~—

A
h
O
[gh)

SratemenT of Work, SOW,
Tne tollowing list describes the Flow Diagram streams.
Poultrv In - the poultry supplied To the scalder for processing

Poultry Out - the poultry solids coming out of the scalder

Foultry water Out - the water carried in the feathers of Tne
poulTry
Rendering In - the poultry solids from the processing to the

rendering cooker,
Vapor OuT - the process vapor released from tne rendering cooxker

vasor Out - the vapor released from the rengaring cooker to the

preneater from the cead poultry (DOA)

Srccessez Poultry To Fackaging - The poultry that has Dbeen

srocessec anc is ready for packaging

“rocess Water to Drain -

Sou!try DOA - tne poultry ftnat dies pefore arriving at fhe planT

siTe

Rendering Out - the solid waste from the rendering cooker



(8) Rendering Condensate Qut - the high pressure vapor exiting the
rendering cooker to the flash tank

(9 Flash Steam - the flashed steam from the rendering cooker
condensate

(10b) Batch Make Up Water - the daily reftill water from the solar system
To refill the scalder before the start of each process day.

(10c) Continuous Make Up Water - the water from the solar system re-
quired to maintain the level in the scalder during a process day.

(11) System Out - *the steam produced at 8 bar by the boiler delivered
to the scalder and rendering cooker

(12) Steam to Scalder - the portion of steam produced by the boiler
that is reduced to 1 bar pressure and delivered to the scalder,

(13) Condencate Out - the condensed steam out ¢f the scalder,

(14) Make Up =~ the water that is returned to the boiler as make up for
losses.

(15) Low Pressure Condensate - the condensed steam from the scalger and
returned to the make up Tank

{16) Not used

(17) Flash CongensaTte - the water condensed from the rendering cooxer
steam and returned to the make up tank

(18) Make-up Steam +to Scalder

RECID/1Z, e =3



(19) Make Up Water In - water supplied to the solar system to make up
tor system iosses

{20) Not used

(21) Evaporation Losses - the losses in the scalder due to evaporation

(22) Radiation Losses - the losses in the scalder due to radiation

(2%) Fill Water Out - the water dumped out of the scalder at the end of
a process daay

{(24) Steam In - the steam supplied To the rendering cooker by fthe
boiler at 8 bar

(25) Radiation Losses - the losses in the rendering cooker due to
radiat on

(26) Fuel Used - the fuel consumed in the production of the steam
requirec

(27) Burner Losses - tne losses due tTo purner inefficiency

(28) Other Losses - the losses due to radiation and distribution
inefficiencies

(29) Steam In - the steam supplied to tne deaerator to maintain The
~ezuired temperature

{3C) Otner Losses - the losses from the ceaerator due to radiation

ReC{ /2, = k=4
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A Summation of the Daily Total Solar Radiation ReEeived on Surtaces o* Variou
Orientations in cal/cm

Month Norma | Horiz. South North East wesT
Jan. 720 360 485 44 . 215 215
Feb. 752 435 440 49 250 250
March 796 523 350 56 273 273
April 830 600 226 65 275 275
May 863 650 150 106 288 288
June 864 662 115 130 295 295
July 858 650 130 116 288 288
Aug. 828 610 190 80 285 285
Sep. 790 546 293 59 270 270
Ocr, 714 438 385 51 24¢ 240
Nov. 672 361 452 45 216 216
Dec. 660 330 466 42 202 202
Annual 779 5i4 306 70 258 258

Data Supplied by EEA/EREDO

R60G."14.a7 £-2
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SPECIFICATIONS FOR A
FIELD TEST ONSITE DATA ACQUISTION SYSTEM (ODAS)

The Renewable Energy Field Test instrumentation system will be usec
16 monitor IPH, PV and wind energy system installation at urban anc
remote aesert locations in Egypt. These energy systems include main
power scurces (solar collectors, PV arrays and wind turbines) as well as
ancillary subsystems depending on spec.fic field test applications.
These subsystems include the solar array, solar storage, solar
circuilation, solar distribution, meteorologicl data and a variety of

wasTe heat characteristics.

The on-site data acquisitcn must be a stand-alone system. Failure
of the system must not affect the performance of the field test sysTem
that is baeing monitored. The ODAS must have an on-site daTa storage
system that is non-volatile and capable of easy physical removal anc
transport to another location for data removal and long-term storage.
One form of the non-volatile storage system must be microchip/ EPROM or

CMOSRAM - Type system that can be '"milked" on site easily and without

canger of a loss of data.

Tne OSDA must be a microprocessor based data logger wiTn
prozrammable input channels and output formats bo*h analog and digital.
Thne user must have control over sampling frequency and outpu?t perioa for
each channel. The capabil!iTy to mulTiplex some of the channels is a:sc
required. Primary design objectives for tne OSDA system shoulc »De
reliaoility, simplicity, small size, low power and the ability 7o
operate in environmental exftremes as speclfied (especially hich
+emperature, and sana/dust). The unit must be capable of stTanc-2iorne
ba*Ttery operation for a period of at least one month, preferably for Two

months.
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The tollowing minimum specitications are required for the OSDA. I-
an exception must be taken tc one oOr more of these reguirements, tne
exception shal! be noted and a clear explanation given as to why the
bigger pel.eves that the exception should be acceptable to the

purchaser,

Svstem Power Reauirements

o Capable of operation using self-contained batteries

o] Capability ot the use of an externa! power source to aliow
ceontinued data collection while changing batteries s

desirabile

o Capable of transient protection from spurious electricl charges

or lighTning.

Environmer*al Specifications

o Amoient Temperature: =5°C to +55°C

o Relative Humiagity: O to 95 percent non-condensing

o Impervious tc airborne sand/dust,

Analoz npu's

o) Number of channels: At least 12 channels

o Volvage Measurement Types: Differential or single-ended

[¢]

Accurecy of Measurements: at least + 0.5 percent
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o Range and Resolution: Selectable for any input channel from

microvolts to several volts tull scale
o] Sampie Rates: At least once per second for each channel
c Multiplex Capability: at least four channels

Sylse lnputs

o) Number of Pulse Counter Channels: at least 4 channels

o Analog and Digital Control Outputs: a total of three
resettable channels each is desired with a range of 0 to +/- 5

volts with a 0.5 volt resolution
o) Multiplex Capability: at least three channels

Outout Sianal Interface

o Memory: Capable cf storing at least 3000 data points per day

tor a pe-iod of two months

o Disolay: A visual display of instantaneous stored data is

requirec on-site for data verification before data removal

¢ Peripneral Interface: Downloading of data at the site shoulad
be by pnysical removal of the data storage device or simple,

reliable data downloading to a non-volaile storage device.
tcrage data files snall be IBM-PC compatible on floppy disc

either directly from the data logger or ftnrough a simple, fast,

reformatting techique.



FIELD TEST PERFORMANCE DATA RIQUIREMENTS

Field Tes* #2 Solar~ Industrial Process Heat General Poultry

Channel Qutput
CSDA Parameter Type Interval
T-1 Make-up WaTer to Soiar Storage Tank -
Temperature A 10 min
F=-2 Solar Collector (8.0) Inlet - Flowrate p 10 min
T-3 Solar Collector (8.0) Inlet - Temperature A 10 min
T-4 Solar Coll!ector (8.0) Outlet - Temperature A 10 min
T-5 Sotar Storage Tank Temperature A 10 min
F-6 Solar Heated Water to Scalder - Flowrate P 10 min
T=-6 Solar -eaTec Water to Scalder - Temperature A 1€ min
F=-7 Low Pressure Condensate Return System 14,1 =
Flowrarte P 10 min
T-8 Low Fressure Condensate Return System 14,1 =
Temperature A 10 min
-5 .ow Fressure Condensate Return System 14,2 -
Flowrate P 10 min
T-10 tow Pressure Condensate Return System 14,2 -
Temperature A 17 min
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T-11

F-12

F-13

Steam Flash Tank 13.0 Temperature

Steam Flasnh Tank 13.0 Condens=-e QOutlet

Flowrate

Steam Flash Tank 13.0 Pressure

Steam Flash Tank 13.0 L.P.S. Outlet - Flowrare

Plane of Array InsolaTtion

AMB DRY BULB Temperature

AMB WET BULB Temperature

Barometeric Pressure

Wind Velocity

Wind Direction

Watt-riour MeTer

10

10

10

10

10

min

min

min

min

/<
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Simplified Process and Instrument Diagram

Using the proceeding Flow Diagram, wiftn The mass and heat balance
(Appendix -A-), the Simplified Prccess and Instrument Diagram was

Jeveloped.

Tne Simplified Process and Instrument Diagram, indicates the
existing and new equipment, with representative instrumentation sensing

points identified.

Tne sextet symbo! represents a mechanical '"tie-in'" location fo the
existing system. The host client must provide the "tie-in" and an

isolation valve.

In addition to the mechanical "tie=in" the host client must provide

electrical power to a central junction box.
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«» FCHART-4R VERSION 2I.00Q ==
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FROJECT: General Founltry DATEC: 04/705/C5
COMMENT: Apolicatiron Review-Final FILE NAME: MWJFAC
THEARMAL DATH
GENERAL INFORMATION:
1 SYSTEM TYPE (1-59 2.00
1 = DHW-1TANH 4 = DHW-FREHEAT-LOADSIDE HX
2 = DHW-=-2TANK 5 = CONSTANT TEMF-COLLECTOR ONLY
I = FPROCESS HEAT
~ ECONOMICS (1=YES:; 2=N0, 3I=ECONOMIC ONLY) 2. 00
< COLLECTOR AREA OFTIMIZATION (1=YES; Z2Z=NO) 2.00
4 CITY NUMEER 262.00
COLLECTOR AND COLLECTOR HX:
11 COLLECTOR AREA 4000.00 SQFT
12 FR-UL FRODUCT 0.72 BTU/SGQFT—~HR
13 FR-TAU-ALFHA PRODUCT .76
14 INCIDENT ANGLE MODIFIER CONSTANT 0.17
1S COLLECTOR TILT ANGLE 45.00 DEGREES
16 COLLECTOR AZIMUTH (SOUTH=0, EAST=-90, WEST=+90) 0.00 DEGREEC
17 COLLECTOR HX EFFECTIVENESS 1.00
18 COLLECTOR LOOF FLOW RATE 14,70 LB/HF-S0OFT
19 COLLECTOR-STORAGE LOOF FLOW RATE 14.70 LB/HR-S0OFT
20 SFECIFIC HEAT OF COLLECTOR FLUID 1.00 BTU/LE-F
21 SPECIFIC HEAT OF SOLAR TANK FLUID 1.00 BTU/LE-F
o2 UA OF COLLECTOR INLET FIPE 0.50 BTU/HR-F
o3 UA OF COLLECTOR QUTLET PIPE 0.50 BTU/HR-F
24 GROUND REFLECTANCE 0.20
< COLLECTOR TEST FLOW RATE =3.74 LB/HR-50FT
SOLAR STORAGE TANK:
X1 SOLAR STORAGE CAPACITY 1.50 GAL/SQFT
32 SOLAR TANK HEIGHT-DIAMETER RATIO, =.00
23 SOLAR TANK U-VALUE 0.10 BTU/HR-S0QFT
T4 SOLAR TANK ENVIRONMENT TEMFERATURE 7¢.00 DEG F
AUXILIARY STORAGE TANK:
41 AUXY TANK OVERALL UA 0.00 BTU/HR-F
47 AUX TANK ENVIRONMENT TEMPERATURE 0.00 DEG F
DHW LOAL INFORMAT ION:
5. WATEFR HEATZR USAGE 12718.00 GAL/DAY
2 WATER HEATER SET TEMSERATURE 140,00 DEG F
ST WETER SUFFLY TEMFERATURE (-1000 SETS TO GND TEMF) -0, 00 DEG F
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DATE: (4/.03/86
FILE NAME: MWJIPAC

“RGJECT: General Foultry
IOMMENT: Application Review-Final

NV IFONMENTAL DATA AND THERMAL FERFORMANCE

'NVIRONMENTAL DATA

Toaino CEs T TTTTTTUTTUULATITUDE = Z0.08 !
FILT ANGLE = 4%5. 00 AZ IMUTH ANGLE = (.00 :
‘“"~—w7_"ﬁﬁﬁf§6ﬁ?5[—_T—_”?YE?EE——"_~T—EHEYEN?—EYE—T”QE?EE—éﬂﬁﬁﬁ? v
! . SOLAR RAD . SOLAR RAD ! TEMFERATURE | TEMPERATURE !
————— e e e [ e | e |
. ETU/SOFT-DAY ! BTU./SQGFT-DAY ! DEG F ! DEG F :
————— 2———————-——————I——————————~—-—:—————-*——*-——-—-——-—*—~—-———:
JAN ! 1329 ! 2122. ! 57. t 58. |
FEE | 1606. ! 2180. : 59. ! 56. !
I MAR | 1935, : 2174, : b4. : 58. !
. AFR o21S. ! 205G, ! 70. : 6S. :
L MAY | 2400, ; 1931, ! 77. : . !
JUN | 2444, : 1839, ; 82. ! 81. !
JuL 2400, : 1862. H 82. : 87. '
AUG oosn, ! 1964. ! 83. ! 89. ;
SEF | 2016. ! 2099. ; 79. ! 8¢e.
0zT | 1617. ! 2037. ! 75. ! 80, !
NOV | 1333, ; 2006. : 67. ! 71. :
DEC | 1718, : 2020. : 60, ! b4, !
HERMAL FERFORMANCE SPECIFIED COLLECTOR AREA = 4000.00 SQFT
SOLaR T TINSIDENT TTCOLLECTOR (SOLAR SYS ¢ TANK &+ LOAD ! TANK! TEN
FRAZTION | SOLAR '\ OUTPUT ! OUTPUT ! LOSS ! ¢ TEMP! OU~
pA ' * : * ! * : * : * {DEG FiDECG
—————————— S DIV gy PESSSEE LR B  E S
JAN SI.7 ! 263.11 | 146,49 | 145.25 1.22 270.66 | 102 ¢ 1CC
FEER S3.6 | 244.19 134,83 | 133.77 | 1.07 ! 249.52 | 101 ! 10:
MAR S3.6 | 269.62 ! 145,12 ! 143.89 ! .23 268.36 ! 102 ! 10:
AFE SI.9 | 245.95 ! 130. 46 ! 129,13 ! 1.31 ¢ 239,465 ¢ 105 | 10¢
MAY S3.7 ! 239.41 | 120.10 | 118.59 | 1.49 | 221,00 1 109 1 10¢
JUN =5.6 | 0D0.72 | 106,00 ! 104,36 ! 1.64 ¢ 187.78 | 114 ! 11¢
JUL  60.2 ! °30.94 | 107.33 ! 105.54 | 1.0 ! 175.29 1 118 1 11¢
AUG  &7.4 | 043,58 | 116,09 ! {.3.68 | 2011 ! 169.04 | 123 ¢ 27
SEF T0L5 ! o851 Bl 123.74 | 121.20 2.08 171.86 | 124 ! 124
07T 5.5 LB 170,12 ! 128.27 ! 1.91 ! 197.65 | 119 ¢ 1:¢
SO SELE SaL e 125,87 | 1728.28 | 1.56 | ~18.TT ! 112 i 1o
DEZ  S4.4 SEGLS 136,09 | 136.75 | 1.75 SELLE9 L oS e
(R ST.e ! 29ET.15 ¢ 1S27.79 1 1S08.52 18.87 ! 620,75 ! :
s UNITS = MMETU ANNUAL OFERATING HOURE = 2867
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FCHART-4R DESCRIPTION

FUHART-4R is a computer program that simulates the performance
of several types of solar hot water and process heat systems.
It i< intended for use by engineers, architects, so.ar energy
consultants, energy eénalysTs, and others who need accuraTe
information about the thermal and economic performance of the
type. ot solar energy systems included. ‘Features incluge
optimization of col lector area and a comprehensive economi <

analysis which was developed at the National Bureau ot

Standards.

Types of systems that can be simuiated using FCHART-4R include
liquid based active solar hot water and process heat systems,
System types include systems that have either one or two

storage tanks and may optionally have a collector heat

exchanger,

The thermal perfcrmance  report generated by FCHART=-4R
calculates the montnly average values for solar fraction, solar
energy incident on the col lectors, solar energy collected, Tank
losses, load, everage tank temperature, and average Temperature
Gelivered from the solar storage tank, The program &alsc

calculaTes annual resulfts.

The economic report generated by FCHART-4R calculates The
discounted life cycle cost of the solar, auxiliary, anc
reterence systems. Aisc incluoed are the net savings, internal
rate of return, discounted payback time, and annua! simple and
discounted cash flow for the solar energy system relative To
+he reference sysTem. Economics will be addressecd in &
sesz-zTe gocumernT; Therefore, tThe FCHART-4R eczonomics repor?

wi.!l roT De useg.
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input Date Descriptions

General Poultry Company

heliopolis, Egypt

General Information

Svstem Type = 2.

Two-Tank System (FCHART=-4R only)

This type of system includes a collector with an optional heat
exchanger, a soiar storage tank, and a separate auxiliary tank.,
In this system, water flows between the solar storage fank and
the collector, where it is heated. Makeup water is supplied To
+the solar tank. When there is @ not water demand, the solar
tank provides ite output to the auxiliary tank where the hoT
water load is supplied from The auxiliary tank. If the
temperature from fthe solar tank is lower than the thermostat
setting on the auxiliary tank, auxiliary energy is added To
bring it to the cet temperature. In our case, the auxiliary

tank is the scalder.

Economizs (Yec=1, Nc=2, Economic Only =3)

Znter a one (1) to perform a thermal and economic analysis, &
two (2) for therma! analysis only, or a fthree (3) for economic
apalysis orly. [f either collector area optimization (#3) or
range of areas-fractions (#136) options are chosen, 2 one (#1)

must be entered, as these options require economic data.

- F-5



3. Collector Area Optimization (Yes=1, No=2)
Enter a one (#1) to pertorm ~c.lector area optimization or a
two (#2) for the arec specified in data item 11, The optima!
collector area is the collector area which results in Tne
qreatest net savinas over the analysis perioag. Whnen
ceptimization is selected, the economic data items musT be
spacified.
4. City Number = 262,
CAIRO, EGYPT
LATITUDE = 30,08
AMBIENT DEGREE HORIZONTAL GROUND WATER
TEMP DAYS SOLAR RAD. TEMP
(DEG F) (DEG F-DAY) (BTU/SQFT-DAY) (DEG F)
JAN 57.0 148.0 1329,0 57.7
FEB 59.0 115.0 1606,0 5€.0
MAR €3.5 97.0 1931,0 58.4
APR 70.0 €2.0 2215.0 64,7
MA 76.5 22,0 2400.0 72.8
JUN 81.5 1.0 2444,0 8:.0
JUL 82.0 €.0 2400.0 g6.7
ALS 82.5 0.C 2252.0 8&.6
szP 79.0 .0 2016.0 86.0C
0C7 74.5 22.0 1617.0 79.9
NOV 67.0 81.0 1333,0 7i.4
CzC 56.5 13E.0 i21E.0 63.5

5-10. Not used in FCHART-4R.

[
o
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c Collector and Collector HX

11, Zo!lector Area = 4,000
Enter the total collector area. I+ optimization is selezted,
this value is ignored. (.0 square foot is the minimum value

accepted by FCHART).

12. FR-l);. Product = 0,72 Btu/hr. st. F

Enter the slope ot the straight line collector efficiency curve

as determined by the ASHRAE 93-77 Collector Method. (Value is

for flat U.S. solar co!lector).

13, FR-TAU-ALPHA Product = 0.76

Enter the y-.ntercept of the straight line collector efficiency

curve as deterr.ned by the ASHRAE 93-77 Collector Test Method.

{(Va'ue is for U.S. sclar collector).

14, Incident Angle Modifier Constant = 0.17

———

fnter tne va'ue which is experimentally determined by the
ASHRAE 93-77 Collector Test Method. (Value is for U. S. solar

collectors,)
15, Collector Tilt Angle = 45 degees, Base Run

Znter the number of degrees (from horizontal) tnat tne

col lector is tilted.

i)
1
~1

FEQ0/18,ar



16, Collector Azimuth Angle (South g, East=-92, west=+90)

Enter the direction of the c- iector relative to South, whicn
is detined as zero. Any azimuth between -189 and +18@ is

acceptable,
17, Ccilector HX Etfectiveness = 1.

Enter a value of one (1) when there is no collector hea?
exchanger. When there is a collecter heat exchanger, enter a
value between zero and one. Typical values are 0.7 with

correct!v sized heat exchanger and 1 for no heat exchanger,

18. Collector Loop Flow Rate = 14.70 Ib/hr sq t*

The tlow rate per unit of collector area between the col lector
array and the collector heaft exchanger or tank (depending on

whether there is a collector heat exchanger or not..

Fluid flow rer square foot (SF)

of collector area. Define as 1.0

gpm,/34 SF.
8.33 Ib/gal of water

Tne collector loop * . ow rate

becomes

1/32 gpm/SF
* 8,33 Ib/gal
* 60 minutes/hour

14,70 |Ib/hr s*

RS00/1E. 27 F=-6
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19. Not used as FCHART-4R input.
20. Specific Heat of Collector Flu:g = 1.0 Btu/Ib°F

Enter the value for the specific heat of the coliector fluid.

The value for water is one (1) when using English units.

Specific Heat of Tank Fluid = 1.0 Btu/Ib°F

Enter the value for the specific heat of the Tank fluid. The

value for water is one (1) when using English units.
22. UA of Collector Inlet Pipe = 0.5 Btu/hr°F
The overal! heat loss coefficient U of the inlet pipe

multiplied by the surface area A of the pipe.
UA of Collector Outlet Pipe = 0.5 BTU/HR®F

The overall heat loss coefficient U of the outler pipe

multiplied by the surface area A of the pipe.

24, Ground Reflectance = 0.2

Enter the reflectance of the horizontal surface ir front of Tne
collector. A value of 0.2 is typical except for conditions of

snow or water surroundings, or other reflective surfaces.
CollecTor Test Flow Rate = 33.74 LB/HR.SF
The flow rate per unit of collector area through the collector

during the ASHRAE 93-77 collector etficiency Tesw. (Value is

tor U.S. soler collector)

n
!
0

50018, 47
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26-30. Not used in FCHART-4R.
D. Solar Storage Tank
31. Solar Storage Capacity = 1.5 gal/SF

Enter the tank storage capacity per unit collector area.

Typical values are 1.2 to 2.0 gal/sq ft (English units).
32, Solar Tank Height - Diameter Ratio = 2.
Entzr ratio of the tank height to tank diameter.

33, Solar Tank U-Value = 0,10 BTUH/SF.F

Enter the overall haat loss coefficient of the Solar Storage

Tank.
34, Solar Tank Environment Temperature = 70 dcgrees F

Enter the temperature to which tank losses occur. 70 degrees

is the mean annual ambient temperature for lairo, Egypt.

35-40, Not used in FCHART-4R.

£ Auxiliary Storage Tank

41, Aux Tank Overall UA = 0.
Enter the overzll heat loss coefficient U times surface area A
of auxiliazry tank. This is the tank heat loss per degree of

temperature difference between tank fluid Temperature ana

environment. Tank Temperature ic assumed tc be equal To The

R600/18.c™ F-10
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53.

not water set temperature. The scalder is the auxiliary Tanx

for this application. Scalder hest loss has been accounted for

in the energy balance.

Aux Tank Environment Temperature = 0.

Enter the temperature to which tank losses occur.
Procens Load Information

water Heater Usage - 12,718 gal/day

Water Heater Set Temperature = 140 degrees F

Enter the desired suoply temperature of heated water. This

temperature is used to calculate the total water heating load.

Water Main Temperature = -1000.

Enter the tempe~a+ture of the cold water supplied To the water
heat:ng system (DHW). If a value of -1000 is used, Temperature
will be set egual to monthly ground water temperature (which is

in the weather data file).

n

—
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Servizes and Prices
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Purpose

The Contractor shall furnish all sesign, equipment, shipment, in-
stallation, and training necessary to have 2 Flat Plate Solar Array
Sysiem for Incustrial Process Heat at Helwan Textiles, Helwan,

Egypt that mee*s all performancr; requiremenfts noted this S.0.W.

Price Schedule

A, Item Quantlity UniT Price Total Price

1. Solar Array

o e——t Sttt P e

(Collectors)

2. mps

3, Valves

4. Therma! Storage

Tanks

5. All Controls

6. Flash Steam Tank

7. Cordensate Return

System

8. Piping, Valves,
and Piping

Specialties

€. Piping Insuiation

.ot G-2
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Quantitv

Equipment

Unit Price

insulation

Eltectrical

Instrumentation

Struztural Steel

Design

B. Activities

Freight

Insurance*

Iinstallation & Check Out

Training

DBA

Insurance Required

TOTAL CONTRACT PRICE

Operation & Maintenance

Assistanca**

Tofal Price



*To project site in Egypt with insurance remaining effective at least 6

months after arrival at the port of Aliexandria.

**¥pccording to the Statement of Work, the Contractors are required to
submit a complete program for Operation & Maintenance Assistance which
will not be part of the evaluation but be negotiated as part of the

entire agreement,

R59% 33,4t G-4



