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Bacgrouhdof~ e e erg' eso-cs e e 

he Governmen ,of E t rer ~ (GOE rd a 
U..gen~c for. Inernation 1-"D-e oDre (U flt tye a four 

~year Renewabled .Eneg y Field Tesft'.proj ect (REFT~) Th ', gypt i an 
Elecri ty A.ihrt (E)ai Lou is , erge ,Intern [na,' .a 

ro~ natona Inc ahreFT~&
l~eadingata ~botra osin' : F rj ec activiti~es t a~. 
encompass soa inutra prcs het w ndadphovlic sstem 

SThe 'speci~f i object ivs fth ENADpoetaewfld
 
(1 to demonstrate,, analyzea~a'nd 
 eva I'uate 1the viabi I t of commec.I a 

avai lale~renewable enriegy technologies inEgypt, and (2) to astabi sh 
ah inrsrutr necessary 
 to nsure ;',tat- successfu reaneablea 

teholrg e r avai labie for widespread-, use i n-cCunty- Th a'e 'tasks, 
arFe plann~ed': ' *, 

()Field Tests Assess selac'ted aenawable anergy

systems/applicatIions 
 hicld be, suitable o

Cmaca us Egypt; develop eta a, g-nee~'ngIed
design. hardware~sei icatijons - and systeme -performancerequ Irenets prepa e' BFP (Request ~ I)1oslpckages 

-for procur~irig equipment;N sipwsete orkj o ardao. 
cnrc sadcollIect and _:eVaI uate '' ea dfM-

Sthe field'.tets.- dt eeae 

()SupportJ ng' 'Anal 1 Conduct techn i'ca I ,-s'oci'ai~ Inac a I,' econom c, o anid ma'rka+~vie &f rena a Ia 
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YJ, (3) Tin Ihg Imroete"k so h E and the private, 
hmc and'markeoglas,
'~2 ... ~ ~applicat ions, 'aco dmbda'ks;h4provide techn ica 

assitancem'n' systems des i gn,, instal I. .tion, opera l n and 
mantenance. 
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4'' ' , ,' 
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-Je ie e sts, cons 15t e Ie en seae'renea e ,rerg 

-Sssem appVI catioS~. 'one b r n'd, s rJI pro ce ea I d tes± s a 
eonstration of aSP ~ j o d ow 

f~or the' te le f inishing ndustfr, Th 6 nnhos e tTHI 

isHenear iE y t
 -

~ Th tenderer'-sha I su5T~-~ cc forpmItosa 

job for the desi'gn,;manufacturez, supply 
 i .Js',mn~'i 

tetn n ~frmac urne fc fla plae solar systen f Ias 
9Ofde~atrou Ia r syst-erh 

~ system. The wvaste heat recovery rs\,ste sjiaH ;help ~sup I 

water~ to9~ t' a blea c-systems ra ge No aI fl 
h 
w e- for t ese S up po tivear6,shc;,,n I ~eni 

-A ~~roposal pii s' ,s h I) Iirn-th-j6b, classroom an~d nyour fa~ctory tra inJ g programs,..ii IcUd ing_
trIn n mteriIJs and manua s, for th eass Ig'ned Egyp an'aenqeers an 

~echnicians.t 
 The operation, mant1enjance, trajining,- trou bl es kot. gc an 
repair a I~be accrding to re en ts pecIfed~in Se'CtlIo-O. bTe

*contract-or shall support+ operation of. the -ytefor - period of two S 
yearsfte, a the' ystem isaccept-ed1 ,shl by th qE/SI.-Eahubi eto ua firto ocuents .edrdescrib[nA i' detail1the 

contractor's and subcontractors.
re evant Acabilte andexrineo
 
simi'lar projects.- EE/S o
eev hempselves t,e rigttorefe 

about the contr-actor, and/or-t,,he performancec qimett e spiid 

I--The 
offer sh II emade on -- turn-~-key basIS. The on tractor
shal I- define iun~detai I al I sit rp tow procedures- It is 
anit:cipa1ed that req uired s epeaain 6d e',er-f med. local I 5*he EEA~ accord ing tothe' -t6errs spec-fi~ 'a n d ~ sa dai 

und er thepe vVWSoo f1 srrenatvs. 
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ep V ,0so ~ e

he, :seneofl r orne 's o e CrSjaS 

des Ign of te -pr osed "e I 

Fo e ach compori'en offre e tendere r:s h I' a ae n IS~' 
of er the exac, type and mode Inurm r. He sh 1, 1aIso~su ta' compee

se.to cata I ogues and d, 'nlgs foeach, ha dwar 0e do9 
compete spec.1 fiat s Al adare off fred IIebe6h 
availabl ean~d p~roven rel ial 
 insn1~ arapp ai o1n s. 

~The tendeer )"IId-I c de-'n - ;is6fedr, a pre 1,im Inary des
 
~ descrifrtfon sysrem layout d rpawW Yy;fncti'onal sche tia
 
electrical+ circuit 
 d iea'daram iticI ud 1n m ne a rte prf


K-insfrurpenfatio sytm 
 an 1,y I caa ow 0'a n
 
curves for te'solar system anJi 
waste hea recovery syse.M I aricae 

reurement-s and sprQatslssfr majo eeach eqipe~ e'sh
 
<be;;jnc I uded I 
 d.itot' rps ho Jcud dude deta i f4
 
insta Ilation, design procedures and IntrTcrequiremnents. E ecfrica I
 
and other utifl1iy r-'e ureren"I~ sh I be identIfi 

I Pa ckag Ing 1and shipin~ al i rea.of i-e :hardlK are o
 
XlAexandria Egypt, custom 
 clearance' and" transportation _to :the ewan
 

i~x e shal II 
 e'-e est~s onsibiliy of te contractor.- EEA wI I [ 
'- assist wit cuto clearance adeisa required. 

The bddershalI funish~and 7i:
stal I at- a minimrum he, fo I16in
 
equhipmnt~matril 
and~servi'ces:~' 

~~ Har-dware~;-
. 

I. Fla-Pate Sola r.Col lectors 
2. So [ar.Storage Tank K ~
3.'~Solr:icla1on Pu~mps,

4. H-ot Wter Dstribuion Pumps :5 Solar Control System' 
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ii e~essn e'Operat on;'X
 eeio 
 en 


ooeaat 
 ga 

e4&50C 'ur iTjie/b c; r.I'Ccs dr t c o te a 

reurd't, oprte,
~evpla ta 

ed -,efs T1 i b' c C 

6,~ t (3 5~pns w
aes)

e et ommeg 

processet eam, :a 'a ed. T exes atb q "e: 

(4 5 T bc prss r hai~1-9 dpens , ,n te p~Ta1, 

2la hae)e
be 
 a v pl n a e u e e t 'a r , , x e s o 

-"4-

Wa reducinge~ nalvdiectly fi-rom the 
bo lr
~ i., e 

Pln st 
 a e a d (v r g )1 
 1, 0 'l/..(4 9 M~ 

Wa rh pra ig tepraue range from'220e wash) h( a~'r 
-- '82'C' (180'F) to 900C( 19' F) f9orthe h'14fh temperatur~e washer. 

The nominl ighbtmpeature wahri-0C 1
 

The nominal rinse washe teperature i30'0 C (860F')* 

Ini- ord'er t-o 'esta5i h thr a ad mass, continp12 2, e~. EEA/Ne Iwan Text!i e engineerss expecta '75 (9/12), '17% (2/1,Q#
and 8% (l/12) fIow sp Iit .between tie h- en tr se 
(9040 1)!ow +ehj, ra washe 7C0~ ahV se. t 


tempera'ture (30'C)~ 
 rejec J-ve 
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(1) 	 a ITwe er fIow 48 m /h(r 1p o 48- m/ 
f1/ 6 2.3053 1b/f t 105-648 -1b/h 

Theannua I arage~' ro. Ind water temperatre ,22 -F2~),~n' 
wIIb uedf or he~prcess water -i ilbI et'temperature. 

(23) Process water flwt h o~K~ '~'jj<;j~, ~ dg emeraure w~as e s 

(4)Process water f loWto' -he townse wsera a 

105,648 1b/h r~ 1/1 ,80 1b/ r (48/r 

I b/hhr) 

Proesswaers pe r, ho uhris 0eii4'asi1ie 6A ; 
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2 :",.Scoeule or-Despi'g n e veyan nsa Hat o 

2~~a haI n~ Ioct-cI de th e Ica. ed-time 
requ Irem ents for' the' desig-, man uact re~ to trc e
 

and e iv en of the comp e ss' cost','. surance an~d-'eg (~~~lexandria, Egypt' 
 ~ rae~ oajA~eeC
 

th ate~of con tc ~aad,
 

Wit hin'"14 *day~s aftrcnat, aa ( the Con tra'( s 

sItum fr EAIUSAID r~eview a eta II ed p' oject, scheduI e for Jhez des .gn 
manufacture,fatr etnIn aIIa n, instruentation, s ta ad 

acceptance te~sting of the proposedK SolaFrThermal IPiH oj e CtI he
schedul~e shallincluj~de provision fo r a. finl des e'iw'ignr 

by EEA/lSAID, !'or' I e rep resena
s ae 4a1, n ) s ta r'+pr.1o r F 
manuf'actur~e and%'procurement. The schedul~e wIiIIbe approved 'i .wn 1 g
(or n alent reomen.d b, th otating of icer Ih a 

~oreceipt inCairo. 

2.2 Design Rview
 

~Th e EEA/USAID or i1-s au r zede tat sph'e 'h )eright to review drawings and specif icat I ons perta nin o:khe _des o
 
Athe systemand~Indiv idua I 
 oponen Th~e desgn rev I w.Jbcat Ion- sa1 

~~bein the #United States.'~ The, loao to~b~edet ed'm y EEA/USAI0 OFIts athriep rpesen~tat iv' Sum iss ion oft e 
~~ e o P~I~'~6~ o t h nhe w ing s dia n~ 

accordanpce with the detailed rjc ch o 1Ieue(psubm i'd
 
, h onftna(Dctor,_ and approv~ed 'y 
 EEA/' SAID.,: EEA/U4/, ,~~ I have e 

ap 
igh to, requi rei modi fctos o.he Aesign 1io o f'ail des ignDval ,or. speci i e csnme. 

SY I 

~f 
 se , ee 

han pono per on;e i~pmn , eet i g ot -r,ara 
itrnference .wth e'lwa' 
Text lnas Ins~ 
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Co6 o'l n 1 Iu~ ts c ~ c ee 
son~som, ' Sa pee T ca on~omaend ro c ac-iewitha' ' 

co c s r,oee - _d fo '' I' o, a. o 

' .s mum ~ ~~ na~ ~ ~e~ es~ ~ i et~h rraig 

roto\/, pd e~6i- e 

I'o , s d.U5~s baUl e am~u I~~d deslg Ic[ ')' g ain
incarceItoF s ac -I-ch pgs t pinag surp n 

o s~c~ofo seec oorironl 


q, ontt -enI ncee:-.,pe se eeanp p
le Geera p1g :a ou dma va sangtabdagsh Ie 

ao ,,egro&i'rWnn c 'ri a , da d ecu IaK e-
14-o n I t'ia on r:,raemntateI'r-deI a 'e t. e'a Te se

U~Yji~ l~o hardwar e snb_o)e Ippeoroeoc4t~4 en rea o
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4 iTe SSC6 Des o'n u ec 1'es. ee e esrent 

oud se 
 c r ia ar'[~ h ina~ 'sec f ca osn p F Th 
-c e'ed nc-Iude: 

So, ~S ystem 

Thrms~al~'StorageT '
 

Wa's'l He~at Reovr Ssem
 

Heat Exchanger
 

Insu'laton 4~
 

Instrumnentation 
Rof WaterProofingandc R~oof 0r aLns in t, e 'Co IectorArea 

2.4, aSraSystem 

A. Co, Iectors,7 

-'j" opp laPov'eOOO.sq ua re, feee of a ate Col ectors" wth ,a 
-3i~tntaneous effici nc'y curve-not h isrst order 

y,,Jnercep -of 71- ~and,' a s Iopo~ ee f, :-n -e 6. 
'prooed must i clu dea con~ uter mode6 he,,s 
'syte. I cto ' df e e eI nu 
prop sed eva uation 
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 ec eroQ -'ara mah nea 
sI surer hn 21oi d6de me n feno~es gned r eo ir ste , 

sn te 
pper' uand aI hedoi a sore 

'Th e heae and co i Ife tu be 'co be osruc ofco 
sheI eto'be s sue
 

b-s"'tV 'wbsfer i I I no b con'der~ed. ,Asorbers 
s a I Ibe ~f i ni sh od wi th a se Iec t ivve, coat i ng~ ha'v ig anA 

Thie min irum aperturme a ea shal 1: be 5 o'ft gross area.,-
Row spchaigI be ~sgne ",t ,proeven t.sad i ngo sha I 


~colm I e 


'2 pa dj acent ros 6Ji ng' ' be par~a let he b Id ing 
u h not ,,. iate Mnore .th an 1-10 d'egrees

2- V~4'~ 'from true~southP 'T II ta ~.5f4es'1 6mo0z 

4riejladf adjustabl e. 7 

Sea Iig-compoundjs, ga ts',tad ins tio -,h ,17:b cp 
H gask a nsan oh lbe capab'e.e 

I d tylatpe.',I p 

I V t, 
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The collector shall be designed and mounted in such manner
 

as to provide adequate support during a 25 meters/second 

wind load.
 

The collector array shall 
be roof mounted on steel supports 
with walkways provided for easy maintenance access. See 

Appendix -E- for !xMample. 

The collectors 
31hll be tested and rated in accordance with
 

ASHRAE 93-77 and the ASHRAE first order efficiency equation
 

shall be used as is 
a quideline for collector efficiency.
 

eff = FR (- ) - FRUL (Ti - Ta)/Gf
 

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

evaluation. This collector shall remain with EEA. 

B. Pumps
 

Electrically (330 volts, 3 phase, 50 hertz) driven pumps
 

shall be compatible with hot water service. 
 Consideration
 

should be made for stagnation temperatures which would be
 

much higher than normal 
operating temperatures.
 

Two Circulation Pumps(s) (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 requir,]-ments of the collection system so as to 

circulate water thrutigh the collectors at a flow rate that 
produces optimuim efficiency. The pumps may be centrifugal
 

or positive displaccment type.
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 dra ins and gauge4i4solation, 'val~ es shl beba1 
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D. 	Thermal Storage Tanks
 

Solar collecti i, water storage tank(s) shall oe sized to
 
provide three n;urs insolation energy without exceeding the
 
design or 
proc, ; limitations.
 

The tank(s) srImll be designed and fabricated to meet or
 
exceed all appli;:Th-, codes and standards. 
 The tanks shail
 
have all fignqd connections required 
 for proper
 
instal lation, 
opr,tion, ,nd control.
 

Preference shall 
 be given to ground level or below grade
 
storage; overhead 
 or 	 roof-mounted 
 tanks shal I not be
 

cons idered.
 

Pressurized storage is recommended.
 

Internal 
 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).
 

Fiberglass or carbon steei 
tank with corrosion resistant
 
interior coaTinin1 suitable for potable 
water shall 
be
 

provided.
 

E. 	Controls
 

The control system 
shall be designed and constructed such
 
that high syslam reliability in a harsh environment is
 
attained. Simplicity should be 
a prime goal 
in the design
 
of the control 
 'Fstn.
The system is to be assembled aind
 

tested prior to shipment.
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4.e I shell and' tubes.
 

4-~444'4'4'~~454, 3./ ~Tube 	 3/4-im 
 h D (75 mm) 	 '. 4 44 

44-4-'4 " 4.. 4Fluid Handt Ing Criteri'a:,:< 

- ~~ ~ ~ ~ ~ a Shel <"<'4AAp.~4 200~ '~ GPM (-*-'-8~- I/mn ) frshiwater 
Side: 
 00g. 

heated 

.44
4 

4 4 
47f4 "4~44)4~.<- . 45in hem4le t ', . 
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4V<~~'~ Th e un I-t-s Y- sha Il be desgne for' aUp' t and ' b 
f-sfurn ished with an above the cov'er dichrge tr itng wit~h 

>4~~~4YjK a flan~ged conecton-. A cov~er- pIate'-Asteel (srimlex with:
 
oval and'V
dnhole or duplxwt oas~an mnhole)s I I be 

-haI'hv I f led. The pmpas nflSV hl I:aenitegralanspec V,cas 

S"-discharge 
 flange. 'The suct~on staIlsa b.fbi
 

304 stain less, Vs wteyith s te -otmpae TheV imeeH er

~''~ V 

shallI be 
5~impeler 

semi-oe, andcpbeo pasn sol ds. TVhe 
shal I container a' ba'lanci[ng~ ring and4 be cast, in 

stils ste', an escrdt~hf by tapier fiwt 

R-V5 V~1key, castellIateds nut wa 

shllbe stainless steel 
he and 'co ttr pin. 

with weldedI jla ~es 
ColV m 

macine 
pipe 

for 4 
s 

-~~ reglstered V fit-. T45he pump bern -shI eofbabb
gr-aphie Bearng housing sha I I besof' stainlessisteel . 

n:--.AVy intermediat b~ain of~ the same mater i a ts' as tepm0 

bearing must prvidedV~V~beon s 'i -excess, -of. -0"1 
length and he)i 'sal I be rease Iubrica 

~e~~~~~g ~ ~ - 1upbaig- - 'brc 
V "  's;% 



se I'raI IN uI cAtaI!41 e II gca 

1$, 1gOr ua ~~ ~ 

-- RO M 

hi~ugh.' ent. m r a indpum e teaftsisha je sg 

~~,2A~~<coverPup a be Thdf ebmaostdr C"fc e 4o 1 

ilto 'as's 'pe' t I gnmed ,of 'tr 
~~s~~~mon aro'wt-d oros P~AMPs, 

4' _Vi-2sha ft-'b addd o' the s F'~i ua -.cont act metal 

*'.~~~~e 19eD ad~ s t e~s i esa~ an a oepea 

rosalind e stainlssd sti ee sFloa Co slI"'b"aIoia ces 
steeloat F sha st inless
sl-ps l be se l T e f e i l
 

orrosion ra s 

shal b added ~ Ked 1 mnb
intrna aalult tiee 

C~"'T,jinun allcwnces spec os w t 

imm, aer et 

coes blt-idfaij'es1cndrje es may -be nd cae o dt 
,'4"'i Ia n-a Ishedo t ~aplyato crbon te baesesmtrals protcedb a 

mealic rubbcer, glas or ote roetv 

Te mnirecrrde fh ic se o no-eovbe trays, 

582 12 /5 



*k Ia 

kIse 

s; 

s~- h 

slb 

+ c'II 

I f 

h~ , 

h fo acss ad o ,Lch 

sppeakrIys bei~~ min imum,-aof4''V 

kIew~h. a "o 6 0 nc 5 

a 
e 

--drIacmete a Ieesv1A 

f p s P, rtA1~2i n t)1s*oeonn, n 

openi ci( 

3 bo~t:, qud.a~ 
c 

cQ 

' 6 

r n)cld~ t 

Ag,,s 'a o 
ea 'bre'a 

e~ 

vesselskirtcrotA 

Al~"I~;veses sha I 
c e s / 

rv 
n h'6d 

dwt 
A'r 

a t estoe"Aron 
AtIe n a p d 

All~ ~vesl shl eeupped~with a min u of two [Iftlng 

Sa dard B16'.5. ii~cAio"~ 

center ine or,.,itsdparalA. . Ae A 

* ~ ~~Are ~~~~~ 
0~ 4'A~AAAAA 

I an eA A A 

neck 

VA: 

sh 

pe r 

A.zllIb 

iAA~sA'AA' 

em 

I''eA., '' 

es 

AA 

o 

~ 
g'w 

A 

l ig e k 

IX 

'A' 

'<'A 

o Nozle sh l no prjet moeta /IncAeodte
'Ad'~th '.AA"'A' 

I 

t 
' -or~ head.A" ofA" the vesselA' 

Cinside o'AAIffif' 
;ex ep where+rn~'LA ' 

A'A;('A~ A '~ A A' AA~ r "'~'I' ~ ~ ac ~ g ~ ~ d~ I ltn g~Aa c'h noz le i sA at ac e to anAA i t r A' nozzesr nozzlmesa reon a1g sbawe'P 'ofo AS 
A 

head bot n-A' 
' A 

z''~
'A''

'c" zo t I'A'AeAAA.AAeA I' s~""A a A.o zIe , o e e 
A'AAA'AA"A be"~A f~tndr I1'u h ' 'w 'i Ahte i he 

'A AAA~ "' ' 

A A~ A' 'A' A '" ' 

'1' 
' ' A A A 'r'A 

' 

' ' ' 

'AV 

Aj 

"~ ~~~~ 
~'A'A 

' 
5A 
" " 

8A 2A 

"A,~~A 

A', 
13"''' 

', 

A A 
At 



o les , 	e
ohe 
 sc eec co nnect.n
10 a 
be,3000 1b rat co up ~ 

ntern aTI It1gmay be sq u'are eadeci Jt,'
ihheavy hex 
nuts. Inernra I bo Its~,and n6ts shaIIb of te sae'~~ typ aIlya inernal~s, -1ining or cl add51 Intern a
bo It ing shaI1, 4be wired', !pr k d-uce, o & se 
locked in place.lf 

o~~~Wher tgaskets are requihed, they 	 shaIIbe, 
Sproortioned 
 to f it.insdthe j ange blt holes n 

~accordanpce wt 	 N IStaadB16 , 

cofrmn w thANS~IStandard E316. 20. 

noia 	 ofe salel-o of0th oa y 

'Yg o a sk ,s a e Ieo 

desgne 


s al , ha sie 
to prvn chain weh vira onSannd~~6
 

c o c nt a e s r s e , d e t e r o e t
e ' n
 
ag io 

4,a 

~ S u ar c e e x o ,.t y I -c t ' n d
ej 	 s e ' n s : lcndnstess otIes 'F~e fane oz n a o r f a d ' . .sha 14f~ 	 ,kssa]hv
 

r it rc s~~~~~~r ace, de 	 'o ectn6f'"(h5
 
~<~nominV
 

~ ~' j 

* A ~W 
R52/ "dt ]Ufes 14arhw,~p 	 ~deaI~ pKhaser~s~~4 4 ~Pur i-jh~ '~{,SP p~~r 

http:place.lf


ION ~pnaIon, I Iot& t~~e 

J It 

twa'; ~rae~~ I s "la~ful I penetr' i 'n -wh I are- a"* 

Iauou I y weoI ; howso 
th ina-tforcre 

0.Ro oane~hI
rrce poina~d he pad agu 

*~ ipe , * ~ hjz 

a around aaopen ge i~naa 

Inch '(300' r,) ncm n '' 

4 ~ ~0 Where padsAare sp I±e6 si>I she'~ei 

of one te IfI-talIe AhoIe .~ 

AA"AA'rFa brication dimensions' i1 sh'aI I be- 'lt Inr 'the ;o~win 

3 verll+"'" 1/41 (6 mm)"' 
t.J14uA>) 'A I Diamet'er 

A'c"l, t4ci rnh~
aA"dA ~+raius &I ocajion 1/811 (3 mm""
 

Nozzle project ion foAc ~~
 
Copedintrurrt no~ e" L)cati ons 
 /6
 

No~zz Ie deviatf on !romti A '1/2o 
anwadv iatj~~ n'pfbi 

2A 1 

OMNI' 



manway. et .0 Ia tIo,o,, 

a rvj o e 6. 

aste Yiaor3 e 8'
 
r o~~ h) . ua. -. 0 

'.e -cbnt'ractor h~"'II and- insa I sea 
ca abp of- doI er j50?', GPM (1000 /m hen operatg 
a t"ta I ' eI bped ,ead 0f40, (15 m T"e s aTbe 
si g e6:, stage,. vert Ica 1,' cfase' -,esig in-.' st esnstee construc i-bn-.'Te pp te ansa b a e
 
being serviced 
witho t tur in pj .9! c~r~ O 

jheIm*pe(er shaI bo the' e'nclIosed ye,,", d amcaly
bal'anced anid keyed o the s a -and't sec u red w th'a ta eS' Vbl 
'Icknut.
 

Pum se be asha 1f stff ng: box -,w th doub e e erna 
itshed mechan Ica I sealI with .cej-am Ic sa ri gqan 2icarbo 

A eplaceable s a ft s~ee 'e sh 'II be,'furn shed' to,,_o rth'wettl-areaof 
 aft :the
e sta n sa o pack i 

ea~~ th' _ss
ae y fe 
 u sh bee'tewt
 

e'~ ~baIb~ "6 q Oval t 'to~electr ic m tor 
eri g standards fo r quiet, op'erat~ion 

The' p mp. an moaor s a ,Ib monted o a- mo n, basep at 
,s~u seof- e'v t traI desl securey eldC05 

members an pen:_gro i ng -,area. A flHex le c 
:,capa o b nle: orsiona v[bration ,shalI be e ed 

1..-wit a :sui- ecoup. qggua das,. eq'i led.':. 

-582 5d.r 2-6 



aed I oh coat,'of ma6 eIneme,-,pri o 
s ' peftn- A se o i'nstallIa~tin-j o t ns s beI 

cued ith ,ot t time o shimen .,-' 

2.4.3 Pi pI gn Val eves Fand Secla,ItJes' 

A~p ing systems shaaI Ibe desigied an nst Ic c
I6d 
-ai 


un anchor,.g9u ides , 'hagers, s'upo fs, 


nt~~o v~v n&&og r~aps s ra i nei-s, 
~rions, I'ns r men af on 
p'or-ts, and inuato a eq ui ed- oraco m dsj~ 

ha I~A~[syst-ems s jI, be hydrostatical l est' a t: .5 ' es 
th, d i gn prsure. 'Al ' waI systems, s I 

disinfected~
iad flbdp ir to use. -

mlgPi ipB, ateriaIfrtes l co8]l ton system a rr a sh a 1,1 

-

,or cbast c'opper fHrtings So Ider-I me e--coppe 
W~,95-5 (tnatioy sodr 

Jo'int, s al'beV177made ith' 
'a n' headers aybe gatlvan-zed 

steel 
 . 

C7 . Pi i g m t ' iaI VVco fo 'ot e s s e s h a e y sb 

rcuVVV on (athe d r -i n it iu inVs' ' a~a iz 
ca 

-reurd 

bo ste 1 

Tubin 

Vre 

,> 'V 

may~ 

s 

be 
t e 

o sV V 

nV 
d 

h~ de 

i4 n:,1,1e 

r 1 g d 

V. _pn11C. maytemsik 6 VsIhysem eat reco e , or 
' (2 meer/eod)ersthVmnV-inimuflh isia -,dbet ooptimal baClaiI~inc paaii 

'Vqu 
poee galee 


VVent 
 r~ andV 
F2VVV sy te he 
 t'lo s
 

5 dVt58' ca74t V~ 



E. Vayss at e0 6'ec ied .as req u1 red or' a corn eee- af e" 
:operation Baes~ iia be f'u Ib e roze,,,oyp 

Sep va es M have, carbon stee rsl incaro el 
y'- ,_ S."sFF Brnze con sructo 

chorA~~A uides ad 'exp sl bts,shalIIbe povided as, 
reqi red for poe rstant and' 'a Iinmen No r u b'e 

hossishalI Ibused. 
.joil
Flblet s hal I be staiI eqs-

Selbraidd hj~ose1 

G. HIangers and supy,'t ,shar H<be 'seIectdl designed 1 cary 
~e, loads with4 amplIe sa'fet m~argin,, pov i for' exya 's" 

4.4I~ad vibra-I'on, and Wgive sufltab;:e. upot wto 
cont ibut ing to pii~ tes I sLpports. _udeq a 

44.44,anchors <sh II'be thrI aIiy Iso Iated, f ,,qnyth pipinq s sf~m 

H. Un ion shal 1.b pro i~d e J'a , 'c o n o va v , spec I[a y' 
itemipm # atod eqI removaI4 

{a4nd anenance. Inpgenral, un ions shouId. be 300- poun~~~~~ m~iI~~ ron- screwed;4wt4go ~o to -ass.eas 

Dil-cti niossa eue betw4een dissimi lar 'etal4s 

1. Sta tr ssha I I be: p'rov [ded: as requi red an ha I4 e 
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K. 	Safety relief valves and automatic air relief valves shall
 
be incorporated 
in the solar system design as required for
 

a continuous, sfe operation.
 

L. 	Provide a reducud 
pressure backflow preventor at ill plant
 

water tie-ins to 
 prevent cross-contamination 
 of water
 

systems.
 

M. 	All piping shall be identified in English and Arabic based
 

on the American National Standards Institute, Standard No.
 

A13. 1-1956.
 

2.4.4 Insulation
 

A. 	Piping
 

All piping serving the solar collection system shall be
 

insulated with form-fitted, heavy-density fiberglass. 
 All
 
piping shall have an embossed aluminum jacket. Fittings
 

shall have a PVC 
(poly vinyl chloride) form fitted cover.
 

No duct tape shall be used.
 

The insulation 
product shall not support combustion. It
 
shall 
have a flame spread ratinq not exceeding 25 and a
 

smoke developed rating not exceeding 50 (ASTM E84 or !_'723
 

or 	 English System equivalent). 
 Insulation protection 

saddles shall L3 used at each hanger location. "Blocking" 
(multiple layers of insulation) shall be employed on all 
insulated piping 2-1/2" diameter or larger. 
 Unions shall
 

not be insulated.
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Insulation thicknesses 
shall be selected to provide an
 
overall heat 
loss equal to or 
less than 0.16 W/m2 0C (0.10
 
BTUH/ft OF).
2 

In no case shall 
the piping insulation
 
thickness be less than 25.4 mm 
(I inch).
 

B. Equipment
 

All above-grade thermal storage tanks 
and heat recovery
 
equipment 
shall be insulated with heavy-density unfaced
 
industrial fiberglass 
 board conforming to equipment
 
contours and banded in place. 
 A field-applied mastic
 
and/or aluminum 
cover surface 
finish will be required.
 
Outdoor equipment will 
require a metal covering.
 

Insulation thicknesses 
sha I be selected to provide an
 
overall 
heat loss equal to or less than 0.06 W/m2 
°C (0.10
 
BTUH/ft2 OF). In no 
case shall insulation thickness 
be
 

less than I".
 

The insulation product shall 
not support combustion. it
 
shall have a flame 
spread rating not exceeding 25 and 
a
 
smoke developed rating 
not exceeding 50 (ASTM E84 or UL
 

723).
 

Below-grade thermal storage tanks 
shall be insulated, as
 
appropriate 
for the siue conditions, 
using a hydrophobic
 
material compatible with the equipment material 
(chemically
 

inert).
 

2.4.5 Electrical
 

A. The contractor 
 shall provide all electrical design,
 
specifications materials, 
tools and construction labor to
 
complete 
a ready to operate electrical system 
 (380
 
volts/3 phase/50 hertz.
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B. All electrical work shall 
conform with the requirements and
 
recommendalions 
 of the NEMA (National Electrical 

ManufacturerIs Association) local codes and all applicable
 

government coWs. 

C. The contract-or shall provide all necessary raceways,
 
offsets, fifli rlS;, and boxes and adjust al! fixtures and 
equipment and pr''ile all supporting materials required for 
a planned, co,<Ha,-ed and neat installation. 

D. The Contractor shall commission and check for 
correct
 

operation of all electrical devices.
 

E. Rigid conduit shall be galvanized, zinc metalized or 

al umi 1.um. 

F. Flexible conduit shall 
 be used for final connections to
 

motors.
 

2.4.6 Instrumentation
 

A. The contractjr shal I provide all instrumentation design, 
specifications, materials, tools, and construction 
labor to
 

complete a ready to operate instrumented solar IPH system.
 

B. All instrumentat-ion work shall conform to the requirements 
and recommendations of the Joint Industrial Counsel (JIC), 
American Society of Instrumentation, local codes, 
and all
 

applicable government codes.
 

C. The contractor shall 
design, purchase and install all
 
panels and instrurnents and 
provide all electrical and
 
electronic interconnections between the various components 
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3N0 STALLATION
 

Ecijpment" Sh- pL
ment
 

PackI rig; insu'Janc frigh tand r- Iae'd charges to e VerequipMent items tote 
 ersponsly of the.
 
~Contractor. 
 EEA ;w IIIass is the contractor II 'btfa in g cus o
clearance. 
 ~ 

The" supl ie saIseds pp n documens, b 11 :of ladin g,
Ij r InspectIon crt Ificates and other related ~dc tients to ,EEA cne month 

priotothereciptof teequipment at Alexandria.
 

AlI equi~~~pment sha (I b ackaged orboxed In.cIerynmee
 
cartons or boxes., Bx o hl e. l d~ ~e 
~USAID contracting offcrwlaop to EE 2pir tFoTthede ivr of, 
any equipmnent. at Alexand ria.i This s IJrdJdtion t of Lad I g,fBVi 11 
douens Th C h etIf h contents' obf each box by box

~number. Box number shatIIbgrue'by suibsystem For'~exl, so' a r 
arrays and related hardware ae umber seriesrb00, f lash. steam.syse
300, and so foth Prior~to 'shipm~ent, tkhe~ terndere*rshould defiei 

.~writing. such eqimn rnpr n eep otosin s iilrdt
Jas that~provided above.........eti 

44 

p The ~sched ule~fo~r des ign,,del lve ry'nd intlito sbit I 
a~aiaaccordac iheto 1 shllinclude the2. nurn er and skhill~ levelI of, 

iabor~ers which"willtI be employedi; 
the duration of, the work; and~the~plans' 
fracdtos 'for bohtelabor, 
fsorce and 'the Conrctrs 

personne
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W Ii wo 'weeks of rece~IvI g EEVUSA ID approval of the' fi nak 
p tsinc -a-rto s au -14n~"la eui fod, Sch~ e 

CnstructionIt to, he USA ID Ct rcIngI. 0 i~cer -for approy '. The. 
Contrctin9 cer wi 1l approe the 
 llnSc gnes:
ue, , recommend~'c
euredfor approval :wIt o ?elYsf 

Th EE/UAI resrves th righ t+o Periodlical yiseta: 

wrk tepogessor 

par thereoft 


phaes F n f fer ompetonof the, hole ori any
insure' tIhat t~he work~ Performed in ,comp1 arce' i'jt h',terms' of the contract. i EAUSAID d temnsta the ok
 

~~:'perf ormed In accordance ~w I h the speI f Icat~s~{ te
Ionere 

to reu re tt th or ecorretdo rep lace
thaE re or-Wb i~cef a-ccetab Ie:, . 
core on cannot be made.v'An p~arof ,work th"ate Is redone sh a 
:be at hecnratlsexpense. 

'~All ' okreae records sha e 
ava1 a exmination by:the E AAID",Con- ract nqg 
abe al imsfor 


~K~~ 4Y ' C~ tr cto 4~s air Y~o jde ~ l~nece sisary f'aci Iit es f s c 
in p ct o . durI6j con ra re w~ork I ng", ous_. sii~ b~. ~ to-I gu lr t 

c I erl, nesbd 
 exeta tewis ProvIde'd, that4 'such p'r'og es s
ispclion shall jnot constitute accept'ance bteCnrtigOff'fcer 0f 

any part o th work, butwilIF be for I-i ppse o, coord I natIl on and',
a,~ c ' 'of 
'ssista iln interpretation 
 . spe i ic t o s and, t ch i a 

ptance (se 7. 0cnca 

~~-Y4Contractor shal I :fu,-nish a comIpIte set of 'built"as'! draig

ic roa-n al1.' chaniges and co rc in :to te o i nal syesig
 

Incufrred inthe system* instal laton. 
 j'Te 'as, bu Its" be mod tf
sh ed.-.., 
original;4tracings.', Changes drrections 4 so
andco ,entered all ,b'e
45 

indial bya4Ilettered circl e, and')noted as:i 1)s li IsBuItit'n h'e 
7 case where no'the revi sions or '&ret noto ar' n ivdual: dra In 

were .necessary,14'th o a ion 11SBUiItN -h salI bge m d-""_,,' , 
'' r~'c{t I below the 'revision block~. ere see era 1 an ufactu 'ers -bnb dJ ty.e cla of I isor e i'0tJ have ,b~ebn used --'rien, , 
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spec~Jic r as w*ere 'ea' leM Was uS, esga.d
 
Des igna tbins'' 
 e,keyed to iearea and space d~es g9na t-,s 0 tne 

sted a sI~i ipee o&mater i[XIsBHi'Ccc' t -Is J e'gv 
t''he coract4ing Off{icr. 

3.3 * Site PIan~ ing~and Construc'tio-n
 

The~~~~ Cotatrinorged to 
us~e Ioca, Egyp-i-an labor and
in-country~ fabricatio~n o6f s>ubsystem' 4whenever~,PossiblIe. Lo -:cost 
fabrication techniques should~ be (7,pa izd'The rpos saI dsu 

theextnto w~chhepropos~d system can be constructed and i[nsta I ledboyc l o l a or us in gv l o a a e i l5ho l h y t m b r epI iK a ed. 

I L~ 

1L' 



A.0 Y OPERAON' 0 NlINA. , CE ,/ 

1 -lSchedu e ~ E r r-5d0e -'l 
j 

Th e Contractor saIIip d n h 'po sa1 Eeg

Production Plan and- Sched uy' lbtl~ idc en ona 
y ar Tesss do um n'tr ansI cnep a ,is 6' d 


projections for-twelye mo n';tsoh oIa r th~e ia I col ection an wiasteheat,
 
recov y7 §c mplet
systems. A descripion of how~ these projectios We e 

computed,' icuding descripionfs ofv y computer modl's usd. 1,i 
r-eq i ired n~pu paramersI to 'any, modeI sh~a I I be, shon Pann
 

~scedu ld outages duigteucm 
 eradp I ane'd Changs n
 
equipment, control miode,, 
 oroeaigcaatristicip~ c-I
 

impac in th nrgy1 PrQ~fQt ion of the system s ha<I I be ie P
 
pi ca I e. ~ ; 4 ~ 

4.2 Gurne/pr at eurements '~ 

~ ~'~'aZ.yea garantee. on ai
 
parts from the timne of ~EEXA/USAIto syte acetac.An 
 option fo a ,A 
5-iear guarant-ee~shl eicue sasprtl costed ;option. Th e,
contractor~ sa I eaaeycs nitem ized~li i
-hould be purch'ased by [E/SI admd 
availal~b'to I n e-, 

trou~ble free~ operato f r f !ve, years. An speialzed', cut
 
manuactued tolsor- equipmntirequilred 
 for opeation andmit'ac
 

of te haiII specified and
sytem be providd by'the' contraco.aspa rt 
ofteorigina cgntract (spe of 
s.upply)
 

4. 3, Operaions'Suppr 

~Th co t ac o s required o provide -11 ' 'a] s p t of t e 

operati6n of thes ssem-,or-a period of-2:-ye~ars :af er ,sy stemi anceac 

b EEAYUSA ID. Te c'ont'actIor'Ks 
 rps :ec i e;.te o 

R582/7. 4-1
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s! p o r p e f o 'Ied.I'a ge 1 a,1 o 1INs 
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P1"FM 
 MO O "CE 


Fie Id Test Data5 F A~cqLWt on ',Syst e 

~ s alt prV~de~ar~i n- ~ da a acqusifn tm. 
(OA ., the
or monitoring perfrmance of' hardwar*e ns al ledfocr .iel tet ThF e e et ' add ion o f~ls
 

~orsy'stem control intr;m'naion and Vist'n~nm~
inrsu entation necessary,;o 
roufjne test an~d mTaintenacicck~Jsr., 

Th~e ODAS w~i lco p y tht e -,1e i,fAppate 

_C of this 'state'ment-of-work and wi ~onit a~ uniI e dj'+oF pu t,parameters Ilisted nApnix-- h contrfact~or~l prov~dol + 
~ports~ and t a s u e s t s mp e a nd r eas r ' e at i a a i t r atrnd-C-s~ an insure eMc yt Wri en as 
,st7~~oragef system proposed, The contractor. wi 11 -also prov'ide-,a! separ~at.e' 

meteorlogica station to moior data parametr s:pcf'e in 
Appendix -C-. The nieteorolog ici-I sta~t i o ~w i tsIha ve6 'ow.dt. 

reodq: 5, tenthat iscoptbewthe ODAS.; ifan exception mustbeakn o ,any ofthe se'req uremen ts, the conrtactor ] 1, clicarl I ' 
te exception andexpl'ai'nwhy the exception shoul1d be' acceptable to the, 

' The contractor willI irsta I h OA at the same tJi me ta t he
fielId testhad ei ben instalI led. Trai,4 'ing qrEgypti ge
 
and, techn i c an~s in the'infst fat ion' andjopera4oo eDA 
 e 
~in uSded ~4i'th on-the-job"trainiung Iprogrami' described in Sect ion 6.0 of,+l i~s 'tatementof -wor-k. < 

I IT 

4J 
44 - A 
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sVr~ ahnDS~on and In t at on sha I e asp~~ 
efp 'm~S nebt III EE riP65A t, The 

or to e' p,r posed ODAS r'In o t~ 
In~ zcoq compat i :i c)yo e "d~ata' 

fre~ Otr~ei f o ili R~T Pro j ect. ' 

5.3 Lo ShesMitnac eod 

The ~cotatr sha I4;deeI p;, as partf of'; he prop~osa 1, 'a Jiog
s~~heet, of pertfinen daatil hudbe~mia'odenau'r

al Icrle)FeoreI,~ ~subsystem hto~ oeechmaor 
t ~ i~s ~ ~~~~. hIsr~ h 

~ n~ f n nt r an e o~~e ch item shallI be sta-ted 
Thselos/ecr-sshotiJri complyWithr the specifIa tIons-ei 

Sect ion 8.0. 
 ~ 

4 -4 

~. J 
Vt ~ -'~6 

nr- j F'- 58".a 

-~.9 V~-.A~~ ~ 
4 

AU 
M 

j-~- --- 4 T 

.. 4t ~ ~ 2.t-V~ V4AAll 'V 



6.d TRA N ING~'REIEtENTS,
 

Te 'fojlIoing' ainj progra m, dnm eria Is 'are recjuI f~to 
O ontractor f6r this rjec ' ig pograms, inlTee:trb


three generrI -cl',aras i "Cai ro, iR-taf r arL 

and mnaterials~ v~a r Y rncc entad'rsntation from inf'm 
voe-n-oneltype i nstucJo o mre fr ai I gop IJetres and 

wo r k~sh op~s . 7 Th e se li n eIo w d e c r b t h e t r i n ng r 'eq ~ Fe e it s" 

training -and mtras w[ I be wrI iend :condce ' n s . A emergency s an s l t-down, proced'res'mus , be ided 'in bot 

English and Arab i'c.
 

-'- t' ngi an ma nt n c ' st f th ''e 

]PH and Waste Heat Reory Sytm. Thi't' , f
ftsa me d'pa I cd ed 6obe,'0hours (5 days, 4 houspfd' ad i' 'd6d ,t'o pro. de& 

Text ile s af f wiiti''
 
&r'param~eters coesign probs& 
 an&d~ decisions Xh ic'h, res rlte d'j 'Vh 

i design of the system. This t'raining, wiI I be cond uc, ed attie'tr so-f-:--,, 
~~ht- e in st+a II a:t. on wor an' s o intended to requ i re'i> travi~]f f6 C6-'r' ~?f+' 'se~p " te ed. Icate d,~$ ~4.?~~ 

Aspa t ofthis prp a -e,,Con tracto h v610 ayllabus tatparte y SL, prop2i ~ s ze o'hl~eeo rf.topc ad co n o thc cI-'s, 
T d ~e s ign trai ngporm 
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aopnn eis fa ra n g I,r o e o or2 bus , 5
 

ou s neiiy w. I I'~nbi~e ve ct'J-n7 C on~ A
 

-, o-
 ~ g e g, ndspec"f ions, anext i ng isner ~ optrcan Ia maintenanetsn 
th e ~ e r is matn n f e wa T . 4a'a f g-o- - d d t o 

sance "-an g rf e~M Jh rtov o-AndpiaXiY op

S p - b t~6h nd idu
 

copnns'Th e r n ng isantici pfe rto te olad o (e5ad nd 
aouseep Roer Th r I, of -;i "e I edy e a Iapn.io t ater sa 

otining i m intende toamd i pL ofka hd He wa,'extanI est p eV 
e,~ de~ts.i s Tho~fith n noto r af 1-sss of 20 hou ja I I. ssePbet aaee" 

-osbe 
 forrloi ng tis t rD ning and t h p'&tof oa preg 

-eu
The Contractor is re ,pposae- ton.Soar shea le lP ad, Jt-pj 


Wste Heas;{t h orSystem for a to bri-
peori day e r thesyste
 

!~n-a bPrga. nt 


opertio, i ntesance tand thep 


-9 u hei 

J -f n-d -II co hs othed syste e 

ofa -sie form- Ijcls r~m 7ainton anco t4 h o s ratoh 

-S s'I~ tet, o-s~,tE- h g proi-a m ha b~r s sa z d e 

- cron ad ora~ nor o naIy -oeraia ena ui- e sr na 
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r14-~~n7 ac- Oryainin n rgamIn ~e~c~aro 

Solar heerma I and Was reFla tecovery,.systems -ad ma'' e 
.components. This tainig, 's -nticipated, opace at' 
respective mapnufacturer's _)cji I s po efo6te th o!, owng, coM66 

solar, arraY, f Iash steam 'ranks and con desate -re 
trajnl shuIdb oh asomand '1hands-on"., The tot6, u berV I, tra i n n day i s o xe t-o exceed 20 days covering ajlI su sse 

Sexpes for 'the visi r ge JribIee s are 1rhe s i ty of
~E ontractor shal I d p a 

syIIabsfrf the i)f r tr i n i gadsuggeste~d iti'nerary o e~ ~Jhe 

prgrm
 

~L 

~~6-3
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-70 SYSTEl ACCEPTACE 'E- RITERIA 

fe Cotactors~a- I Jinlude n is,Proposa a propo e 
Acceptance Test IPrcedurf acat uretrA'a nf Tesfi d~e -d 
Acceptance Test" o'fte syse n spc iccoponn'ts. Ata minmu itit 

be fol lowed~for e P n 
thepontof manuf acture~ tsting of the, mjar e -4ro 

(tmAt .a m nmu h s ----- l i cIue o a o e -fors, pum s, and 
contro I s .EEA adUADo hi uhrzdrpeettv'sha 
 ,ve

the right to'aten adwitness compnent an syse-t' pefrme hteting 

attemnfacue'spIanespio.osh pet
- A an~d USAID0 

ep rese nta tives atte n~ding t e e t 
mesrsadpoedures~ nocos sa ry 'to' ensure hiat 't.sts-I~~ opy 

contrators opsed tesT 1ng' procedure speci fica [ons IstI-i-ute of
 
SElectr-ical 
 a~nd Electronic Engineeig, V- Soc ty. pf'America o,lechnicI 

'Egnes t. PMvT *data and; acetac test 'certi[ficates shal I~ be. 
assem~bledvi nto <usableefrmats,,to constitute~baselin~e a cepfanc- test, 

daafr h qipet hesge (mpanufacturer) -an~d Inters~ig ed 
('EEA and USAI0' and/or representativ)acpne test certf~fqcat4s. h 

becosieedpat n par-cel of the n'ec'essary shipping 'documents.~ 

7.2~ Feld uAcetance Testing " 

The Contractor's roposal shal1 prov ide, i n, 'ta[iI, perfor'&qce 
guarant ees and evala prcdures f ort he systema nd,fion t m~.nJor 

cmoet.These shalIkI'include,~as a minimum the 4 o' oI g 

.~arra~p rf o me ' guante ex, ressed, i-n :pa asj
fh e atre fu arroH'fthed ucas~at nof rhe aerage4,da4' y, nso lation 

R582/10t 71 



Oprft 9ef i[ciency a~sa fc on of,, oad, oi-asus a ined 

~ssre
CopYr Lo~~~ tional prormane., 

1EEA and' USA D and/QDrtheir authoizedrepiesen tt ie~s sha I 

patcpaei 30-dtaCI6:)c--ptnc tesritcn ducted 
by te cont~ractor at
 

Ssolar~ ar-ray output. 
 The EEA/USAID or dsae d rereetaied'
 

ll~evelsthroughouttheO...day acceptance t -stpro. aIJbae 
ppy ranome ters, curve a ,er n eprt'emaueeIisrmnai 

7, 7 

772 yr4V2t-l,4 
9 

U 4- , % ' K 



8.'0 <OPERATION4'ADA IAI NNCE~ ~L 

4 The 7conftrctor sal)jI provyide man 'I(s) preped o' t J)eiimum
 
con~n 
 I ise el w'T e maual is tfo be used fo_-o'rt~n 

lonenn9~~support forisl-p the Sol ar CI 
Jecovery~ Systems.R All manal she!I1 be del ivee To EEA/USA D~ for 
~rev iewv at Ieast 3Oday, pr late ,- a fe'im 

prr
ca the at si fe

Al ~mnue1s7 shali~be in C'Egl Ish, MInua I(s w i1be rv sed as ,needed A 

anaJ n set submi1tted no'ater thani:30 days aftr hecopletionio9fA 
t he- .30 day, acceptance estirig perio'd. The minimnum rlequieet fo the 
manuls shaH ncIude chapers on the foown s ubJ ets~t2 

:~' ,3~44544.44~ 'll' S y s t e m D e s c r t ion24
ip 2,212 ~2422 .2 "~;2 2 

~ ~i~<This chapter shallicuebtnte.Un edo th pfo I lowing: 

a u I page compos ite I'l Iustrat Ion)o h ln equipment 

~2242..,>22,2..'......an ilIlustration(s) cei ling out,4te 2major essemb ies2 
a2' ba~ de4ito fth yeo q imn n tpurpose . 22''2' 

Insta2,atio>
8. Syste
- '2''2' .4,. . .f4p42V~2,..2222222 22'...,..4.4. 
This
chapter sha,,include:"~'4-'>
 

44;472.info ~ p rmation~' on 
un a k n 2of locati4 '44;C.2 and2pr pe -equipment422' 2 '2 2 ' 2 '4 2'"',. , 2ineronetin and initial>2
pr -oeaton lad utens 
deailntonf structure cabl"'s an eui4olnaio
agppl icabb(acs 4 4 . 2 2 

R582/1'1 dt' '." 44 
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Vt1 2 perti t
 

an s te) ;prce 1t9 '' , 1 1
 1r1 etart 

T hi bh'pe sanIj1: i ncI3fg ude 1~ Y_-ehir srIoJt 

stoppingthej eq ~dc,..tru;nuipmn
 

mee readings3 and/o reuIt xetd o 

~ tablies andetig asrayton cale ~~i3.n* Ou 
 a lprtcn 

co tr l an indi c' >2 I~j~12 

8. rnias(or Theory) of Operationl~3 

T is chapter sha Include:\ 
I 

2'I a>functionalI description of the e'q'u i pment, based' on a bhlock. 

31~3$II2'for~2323I complex mechan ica I3' features, a c piet Vexplaation,
 
31l'±Uus1 n.rg ldi.ag ra,4 , expI oded
blIock 
 v iUewsX of :cutawa-,3drawin'gs 

mjr assembli~es broken' into ind iv idt, c~ircuits' 
113l33,1accompanied by cm lte cir it aay is kyd t , 

'333ip 1"" deaie 
 ons of complexIc ndncuitc it 

br4' 
 shall~sincludeof convetiona 
a -m in en nc sc ed l fo a e u pm nt i cl di g

adjustents
nd proedure
 

F58 1 1'~ 
13:

ILI''11 1 13 
2 

13 
1 ~c l 



--

--

fonna+-o -an- 7to 7 ~c~ (,et rouble andj'to' mape C en, s, repa J s or adjustents, to Ihe 

~for~ com~ple qimn o hr h 
ovious; an; o~ut IJne~ of disassembl y and reassembl 

procedueresre
 

- complete' ad usmn n aneac ra nf)rrlyjand other el'ectro-mechan ica -eice
 

~~~ list of tools required for manptenance+ C 

C+.pdata on-al I elect(7icdl compone~nts and repa irab Ie/repla'ceable coqvrercialI 
or vendor' mnechan ical[componentsi n 1-he eqipm~ent.; Al I partssal be 
s4 u f nl ecie oi~e trodr/replacement.Te+-ts 
 s
 

a Rfeenc dsinen red list 
anid~t fparsufiietl dae descrition 

d Quantit 

8. 4-'(D;~)Rfr~~ dslnt o -'-~~2 

equpmen awp., 

- - /- - 1 I,,~ - dtV~~ -
-+-~-- -~I~nufctuer's +-.code---(cL~ue,) -nd" 

2- -
par~~~umb~ (ad>-gif
- -



(b) Logic diagr-im,
 

(c) Intercornu-cflior) diagrams 

(d) Cabl ing di 

(e) Wirinij diaqr-, mj; 
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9 0 SPEC 0A ROVSIONS 

9-1 Site ccss and Lo I"I L' 

Epl sa '~ representatives' of teC'raorndpeyrson neI 

I busins t Contrctor reIa IPin otacWconducting ~f wji1h toAth 
bd'e granted a rev~ocable lperm+i l etrthe''Hewn7x epI n.fothe 

~Q~jpurpose of ins~talainoeain a'nd/r maneaneo tefac~ iiie" 
andequi en under th is Contract.~ Access to 2and mov~e en w ithith' s 

Sarea iis siubject to restrictions land provlsions of, the secuity~. 

It i 4he Contraclor's responsib! I ty~ to -mai nami'safVisfac o 
~YVaborl~A~ relations with, h Is1 'erpIoyees. RAereenatve of.th Conrcting

ff1 icer will not<4pa~rticipei ao reain mate' un Iss, ditesrn+ 

Vdevelop thatI interf ere 4w{1h The proper t performance. of 'the contrac at,' 
I whichtime the rersnaie a endeavor', tfoasit 'in stt n h
 

difcly 
 The4 Contractor' is encourag'ed' to h~ire' local, labor'~wheeve 

92 Protecti on of the Env I romn an Personel ': 

444 . 4 <44 

'~uringD alIkopertos al E an local enirojnenfa4 and,
 
,,)'abor shallI requyi rements be :rigdorousl[y ob~served.4 T~EEAATh wi I retai 
thje right to suspend any~ peray~on'judged to F~en .'animientI 'threat 

A'' thQeenvironment or personnel', or a voainof,ap cable labor Jaws
 an rguaios rnatural re~sourices managem~ent agreement-
 af e r g iv~ing 
notice to tecontr actor 

1 ee sa~lbejo rI 0' or- photoga hsubic 4 ~e-'eae o aa 

concerningA theapet of COnr'tact or documents
thi other Fesu [tin 
-r m ,h po-,tacr 'writen a f e 

R582/12 d t,



94 Pre-A'ard Su ve 
 -

Th e 
 Sur-I~tY,-eaath e facf f~ies 
I npaetI y successfu Ib i der to determi ne wh e rptsc d
 

whe he or4n t sc'.deq usd6te Iy qua Iiffi ed to POrforM the requirements of ~any Contract iha~Iv mray be- awarded on :thebas i of th is'Spec ific'ati o nestigat io '' 
conuctd t 
dtermnpe that the Contractor-does rguIarIyegge 't 
promnce~o0 work of -the ItYPe4covere bythe ~c cto n-ha
 

si afacoryrecor'd per-foranc&o f i his The' ~b I er S 
r&'qgi.rd to subm i f ilf oriat Ion, as~weyI'Iasay other r tdmt 

r uested by EEA/USAII D.a*udti 1 gnciedurIngthcoseof the praard
 

9. inmum Pr-opos I Rea u re* -

cotratoriTh s requi red1 toS submit ,as part o he'rps 
the fol low ing: ~~i 

; ~~' 

AA, 

. 5 Oranizatlon CSartw th organization fo accomp',ishIn
"''and managngi+the prject EpI n br ief,l th respons ib Iit iesofec 

,e lement shownr on the orga ri za i aI chart.,-

Ident fy key personnel by
naeinec lmn and submit..theirrcurriculum viftae (eus). h'yy

theIInes of authority within the organization. I im1portn p ot o 
of~- thed prjc esbo e -ridniy the subcontractedtf [,,Ict 

ce 
ionp h yt

-te~sbotracoFs the, 
"'subconhtactor( s) k~eyjpersor'nneI ad whchUelements of" th ranzto
 

wilmanage the subcontr
a* 
 *S, , "S *. 

9.~ ~e5. Pronl n esms rov ide resumes' of kypersonnel 
nc udi n hesubcontractor~s).toseof Be exp I i c n idenif gpast' training and ex(perience of- each' individua wh ich 'quaIif ies 


for,~h e pos itbio n"t be helid in th~e o'rganization 
/er, 
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'If a te ff~ogiao c 

Se wehror nof tb requieD 0roperoe ~a re: avpIai11ab Ie 'with i t e ~organ~z 0~!~ ~~ ~ yo needst ed 
personnel wihn h 
 abor tforce e foand, she n 

recruitment and/or. tra~ing., 

9.. eae Experience.') For ech of !the categories of xeiebe 
~.vbe Iow, t addescri be ~projects or. contracqts wh ich have-poie'yu 
~-~-rnH or iiiaT~f your proposepd subcontractor~ with related, qual [IfyiJ gexperi ence. ~Th descri ptins I') dale~dr
 

~ the work was ac.comp I i shed; (2?) he op 
 and ofpr+~
 
~'orcontract;~ (3) ~sta1 emcnIo 
 wha potio of proec ,e'mplse byeYur f
cotatwas a -c -m,.e.,an expliJcj t~de ption c,

;--:he t' repn i oeo fiso youir rm; '(4) financing~arrangements;
(5).-~ reeecsi()aprx1ct payment for your service; (7)number, o 

sim lr ,loatonan cntact person. s,~roec 


9.55 U~oin!s frUct ionPro 6ts.~ List and discuss projects or contracts 
-±'~~providing, experience. Wlthe. construction, of faiiisnar+iu la' 

th'jlos'e using So I r 1P/at HetSstm . 47,-

9nd/6- maintnnce 
 1PI-I/WastofSolarSystems.''Ust nc 

Foec o tei es I istdstte - eceo the J7ope ationg'fun:7dIctios wr ectssithe i ilty of your' fc r-m (a s ta.~F'-' 

we<-an/re include;n(e)psolariP/ her-7- I sytes' f-otoIs g),crc
switchgear 
 and prtcto oqi--et 


r s7.7J isted 

h* .7 ot er 1'e-.I' 

.,pleas eachif f~hor exlitessd 
 st t~.'7p ~ ]b~' ~, h- ~~~ J~r6 ss,~ o-w ~s~zb~t ~t V of your 4t ~ m-7 (-~ t ar u o 

12 'dt"' 

- - . fa IjI 7 I~s ()-6e-f- o4fc4I e~ -r~1F 

5 2' 

c) e-~ 



.6, Post-Award SI e 1.7 

Upon contrct a rd contractor personnel are expecte
t-o, inspect ,the' Hel iopoUi :siIe To ,sa I"i fythemselves saoaI ee~ 

acoiidVi'tns -eieinn~~andk loc n -2 hat ina' -th e nadnstaJ Ia ion of th 
SolrPH/ase Hat Systems~ "EEA/USA ID,~ 4ad/or authori zed-represen~tative personne Iw ela l at that time, forn detaiIed 

discuss ion s, pr ior~ to in -ainb 'ecnrctro ea ytm 

9.7 Summary of Delve,,bles~"~ 

fll 

49 .7.1 ~Contract Documetation Schedule4 i 
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(b)C iWEEiAjUAID AAproval of Project Sceue .. 
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10 

15 

20 

25 

Stream 

Number Stream Name 

I Process Water Total, In 
2 High Temp Washer Process Washer, A 

3 Low Temp Washer Process Water , A 

4 Rinse Washer, Pruct:sq Water, A 

Steam total, In 
6 High Temp Washer sream, A 

7 Low Temp Washer Steam, A 
8 Rinse Washer Steam, A 
9 Temp Washer Fabric, In 

High Temp Washer Fabric, A 
11 Low Temp Washer Fabric, A 
12 Rinse Temp Washer Fabric, Out 
13 High Temp Process Witer With Fabric, A 
14 Low Temp Process Water With Fabric, A 

Rinse Water With Fabric, Out 
16 High Temp Washer Process Water, B 
17 Low Temp Washer Procoss Water, B 
18 Rinse Washer Process Water, B 
19 High Temp Washer Condensate, B 

Low Temp Washer Condensate, B 
21 Rinse Washer Condensate, B 
22 High Temp Washer Waste Water, B 
23 Low Temp Washer Wasle Water, B 
24 Rinse Washer Waste WaTer, B 

Waste Water To+al, Out 
26 High Temp Washer Hac.t Loss, Out 
27 Low Temp Washer Heat Loss, Out 
28 Rinse Washer Heat Loss, Out 
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A.2 Proposed Flow Diagram
 

Appendix A.2, Proposed Flow Diagrams, indicates the operating
 
conditions after installation W> the waste heat recovery system and the 
solar system. 

Pages A-9 and A-10 describe the streams. 

Heat and Mass balancos for individual equipment and for the overall
 
plant can be accompl ished in ordor to determine the parameters needed 
for appropriate equipment b lcl ions.
 

If an alternate system is proposed 
 in addition to the base design, 
the Contractor shall reine th e flow diagram and tabulations for 

submittal.
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Top5 Q DI~ara o. e 

Number -StreamN a, 

Process Water Total 

2High :Temp Washe PrJocss Wash~er, A~
 
3 LowTe~npWa sher-Process Water, A
 

4 >Rin~seWasher,k Process Water,"A~
 
5 1 Steam ToaI
 

6 igh Temp Washer, St eamI~
 

7 Low Tem~p Washer. Steam, A"
 
8 Rinse Washer Steam, In
 

9 H~4~igh~ Tem~p~Washer Fa bric I : 
10 Low Temp Washer Fabric , A > 

Rinse~ Wahe Farc
 

12 Rinse .Wasjer Fabric, Out f 

>~High~ Temp Prcs ae ihFab I A 
~14KL4ow Temp Process Yater- qjtlh Fabric, A 

- 5 Rilse Water W~ith Fabric' Ouit 

16 HghTmpWs rPro,9essWater, B
 
17 Low Temp Washer.,Process Water, B~
 

18 Rinse -6~cess Wa1-er 3
 
19 High Temp ~Washer Ccindesate B
 

0jO' Low Tempo:Washer-Cnest 

21 Rinse Washer Condensate, D'

22 Highr Te~mp ;Wash~er Was, Waat r,
 
23 Lo Tm Washer 'ast-e Water B 

24 Ris~e Washer Was" e' Water, B~
 
~25 Wa ste Water To-j1a I, Ou
 

26 High Temp Washer Het'os Out
 
~27 " , Low Temp Washer oea Loss u
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Appfndix -B-


Insolation Data: Cairo, Egypt
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A Summation of 
the Daily Total Solar Radiation Reseived 
on Surfaces of Virious
 

Orientations in cal/cm-


Month Normal Hori. Louth 
 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 863 650 150 288 288 

June 864 662 
 115 130 
 295 295
 

July 858 
 650 130 116 
 288 288
 

Aug. 828 
 610 190 80 
 285 285
 

Sep. 790 
 5,16 293 
 59 270 270
 

Oct. 
 714 438 385 
 51 240 240
 

Nov. 672 361 
 452 
 45 216 216
 

Dec. 660 330 
 466 
 42 202 202
 

Annual 779 514 
 306 70 
 258 258
 

Data Supplied by EEA
 

R582/14.dt 
 B-3
 

http:R582/14.dt


iAIRO, EGYPT 

DAILY TOT'AL SOLAP RADIATION 

B rU/FT2 

Month Norma I lor i: South North East West 

JAN 2657 1328 1790 
 162 793 793
 

FEB 2775 160r) 1624 181 923 
 923
 

MAR 2937 1930 1292 
 207 1007 1007
 

APR 
 3063 22111, 834 
 240 I015 1015 

MAY 3184 2399 554 391 1063 1063
 

JUN 
 3188 2,143 424 
 480 I0R9 1089
 

JUL 3166 2399 480 
 428 1063 1063
 

AUG 3055 2251 
 701 
 295 1052 1052
 

SEP 2915 2015 
 1081 218 
 996 996
 

OCT 2635 1616 
 1421 188 886 
 886
 

NOV 2480 1332 1668 
 166 797 797
 

DEC 2435 1218 
 1720 155 745 
 745
 

ANNUAL 2875 
 1897 1130 
 260 952 952
 

Conversion frcn SI to English
 
by LGE
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Appendix -C-


Field Test Data Acquisition System
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SPEOC TOISCFOR 
FlELD "'TEST 0N5'TE' DATA CQ 1'ST 0' SYSTEM(0 S
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The 	following minimum specifications are required for the ODAS. If
 
an exception must be t,kon to -ne or more of these requirements, tne
 
exception 
shall be nofti ai clear explanation given as to why the
 
bidder bel ieves that 
 IhI. excep Vion should be acceptable to the 

purchaser. 

System Power Requirenents
 

o 	 Capable of operatlion using self-contained batteries
 

o 	 Capabi Iity of the use of an external power source to at low 

continued data co IIlecti on while changing batteries is
 

des irabl e
 

o 	 Capable of transient protection 
from spurious electric charges
 

or lightning.
 

Environmental Specifications
 

o 	 Ambient Temperature: -5' C to +55' C
 

o 	 Relative Humidity: 0 to 95 percent non-condensing
 

o Impervious to airborne sand/dust.
 

Analog Inputs
 

o 	 Number of channels: At least 12 channels
 

o 	 Voltage Measurement Types: 
 Differential or single-ended
 

o 	 Accuracy of Measurements: at least + 0.5 percent 
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o Range and Resolution: Selectabie 
for any input channel from
 
microvolts to several 
volts full scale
 

o 
 Sample Rates: At least once per second for each channel
 

o Multiplex Capability: 
 at least four channels
 

Pulse _Iputs 

o Number of Pulse Counter Channels: at least 4 channels 

o Analog and Digital Control Outputs: a total of three 
resettable channels cach is desired with a range of 0 to +/-
volts with a 0.5 volt resolution
 

o Multiplex Capability: at least three channels
 

Output Signal Interface
 

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

for a period of two months
 

o Display: 
 A visual display of instantaneous stored data is
 
required on-site for data verification before data removal
 

o Per'pheral Interface: Downloading of data at the site should 
be by physical remo,,al of the data storage device or simple, 
reliable data downloading to a ncn-volai le storage device. 
Storage data shall IBM-PCfiles be compatible on floppy disc 
either directly fr-m th, data logger or through a simple, fast,
 

reformatting techiqtle. 
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FIELD TEST PERFORMANCE DATA REQUIREMENTS
 

Field Test #3 Solar Industrial Proces, Heat General 
Poultry
 

OSDA Param.ie.e r 


T-1 Make-up Water to Solar Storage Tank 
-


Tempera-ure 

V-2 	 Solar Collector Inlet - Flowrate 

T-3 	 Solar Collector Inlet -- Temperature 

T-4 	 Solar Collector Outlet Temperature 


T-5 	 Solar Storage Tank Temperature 

F-6 	 Solar Heated Water to Washers - Flowrate 


T-6 
 Solar Heated Water to Washers - Temperature 


F-7 	 Heated Process Water from Waste Heat Exchanger
 

- Flowrate 


T-8 	 Heated Process Water from Waste Heat Exchanger 

- Temperature 

F-9 	 Waste Water to Heat Exchanger - Flowrate 


T-1O 	 Waste Water to Heat 'Exchanger - Temperature 

Channel Output 
-Type Interval 

A 10 nin 

P 10 min 

A 10 min 

A 10 min 

A 10 min 

P 10 min 

A 10 min 

P 10 min 

A 10 min 

P 10 min 

A im min 
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T-11 Waste Water from Waste Heat Exchanger 

Temperature 

- A 1 min 

T-12 Process Water 

Temperature 

to Wa' e loot Exchanger 

A 10 min 

T-13 Heated Process Water to Washers - Temperature A 10 min 

F-14 Heated Process Water to Wmshers - Flowrate A 10 min 

F-15 Plane of Array Insolation P 10 mill 

T-16 AMB DRY BULB Temperature A 10 min 

T-17 AMB WET BULB Temperaturu A10 min 

P-18 Barometeric Pressure A 10 min 

F-19 Wind Velocity 
P0 min 

F-20 Wind Direction 
A 10 min 
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Appendix -E-


Plant Layout
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Plant Layout
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C. 	 Col lector and Col 1, ir 
HX
 

11. 	 Collector Area 
= 4,0 

Enter the Notal collector area. If optimizatbon is selected, 
this value is ignored. (1.0 square foot is the minimum value
 

accepted by FCHART).
 

12. 	 FR-UL Product = 0.72 {3tu/hr. sf. F
 

Enter the slope of 
the straight 
line collector efficiency curve
 
as determined by 
 thn ASHRAE 93-77 Collector Method. 
 (Value is
 

for flat 	U.S. solar coI :ector). 

13. 	 FR-TAU-ALPHA ProdIcl[ 0.76
 

Enter the y-Intercept of 
the straight line collector efficiency
 
curve as determined by the 
ASHRAE 93-77 Collector Test Method.
 
(Value is ror U.S. 
solar collector).
 

14. 	 Incident Angle Modifier Constant 
= 0.17 

Enter 	 the value which is experimentally determined by the 
ASHRAE 93-77 Col lctor Test Method. (Value is for U. S. solar 

col lectors. )
 

15. 	 Collector Tilt Angle 
- 45 degces, Base Run
 

Enter 	 the number of (fromdegrees horizontal) that the
 
collector is tilted.
 

R582/18.dt 
 F-7
 

http:R582/18.dt


16. Col lec-or Azimuth Ange13 (South 0, East=-90, West=+90) 

Enter the direction of the collector relative South,
to which
 
is defined as zro. Any azimuth between -180 
and +180 is
 
acceptable.
 

17. Collector HX Effectiveness 
 1.
 

Enter a value of ono (1) when 
there is no col lector heat
 
exchanger. When UFr is a collector heat exchanger, enter a
 
value between :,r, ,d one. Typical values are 0.7 with 
correctly sized ,:h~nor I noh -,, and for heat exchanger. 

18. Col lector Loop Flo.. PTe -14.70 lb/hr sq ft
 

The flow rate per of
uni [ collector area between the collector 
array and the cnl Iac1er hea[ exchanger or tank (depending on 
whether there 
is a col lector heat exchanger or not).
 

Fluid flow per square foot (SF)
 
of collector area. 
Define as 1.0
 

gpm/34 SF.
 

8.33 lb/gal of water
 

The collector loop flow 
rate
 

becomes
 

1/34 gpm/SF
 

* 8.33 lb/gal
 
* 60 minutes/hour
 

14.70 lb/hr sf 
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Col lector-Storage Loop Flu,: 
Lite = 14.70 lb/hr
 

The flow rate pcrc tinit of collector area between the col l dcen 
heat exchanger Ihehon tank if there is a col lector heat 
exchanger. If th-ru io no het exchanger, value is iqnore(J. 

20. Specific Heat of Col lecfor Fluid = 1.0 Btu/Ib.F 

Enter the value 
for the specific heat of the collector fluid.
 
The value for wair 
is one (I) when using EngI ish units.
 

21. Specific Heat of TankiFluid 
= 1.0 Btu/Ib.F
 

Enter the value for thn 
specific heat of 
the tank fluid. The
 
va Iue for water i, ono ( I ) when us ing Eng Iish un its.
 

22. UA of Collector lInlt Pipe 
= 0.5 Btu/hr.F
 

The overall heat loss coefficient U 
of the inlet pipe
 

multiplied by the surface 
area A of the pipe.
 

23. UA of Col lector Ou llt Pipe 
= 0.5 BTU/HR.F
 

The overall loss
heat coefficient 
 U of the outlet pipe
 
multiplied by the surface 
area A of the pipe.
 

24. Ground Reflectance =-0.2
 

Enter the reflectance of the horizontal 
surface in front of 
the
 
col lector. A value of 
0.2 is typical except for conditions of
 

snow or water surroundings, or other reflective surfaces.
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33 

34., 

S ,a a k"U- Iu 10.10( 8 UH/ SF .F, 

Enter' th overaI I heat Ias c'oeffiLc ien 
Tank.~4 ~ ~ ~4~ 

Solar Tank Envi ron' ent. Temperat re = 7 

of, he 

e r e 

So 1ar'frg 

1 

E e- e:eperature to 
Is~ ~~ ~~ ~~~~as 

hIc ank, 
ee 

os ses 
aeo 

ocC ur 70ege 
0,: ge eua!:'ia~ r , E y 

45Y 



IRSoae~ 

ntE~e r,the,.oy a I'heat, 'ss coe ff-c en t ine ,s -rs face, ar A ' 
of yi trank.,, Thiss t'a e tos eIege 

femperatue ence bet en ank f Iulid'e-er eaUe -and 
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