uglwl alauhi angig wleiwl (e Jlaoll 130 (S
)] (6 " & o1dll Jaj” gl " &_ouall & _waie ”
aalbll aalall cna jus plasil gany loy aleguilnll

Jlodioll 65990 Juwnd (i

3518 : alawlioll aac (ppolell a0a0 5@ wiilall September 30, 2024

. Project management gLl 5,4
= nlail
s SUCCESS

STk / -

o

L . ||||II|| o)

h”l"llll e

uls”.ul > J‘J' r M! ‘Mm
Value Engineering

e e——— -
aliganee 9gand! pindr
www. mohammedaameri.com

alegpitall 6)lo] (na dotdll Gwaie

Value Engineering

JU5 Value analysis aaidll Juai cnouwo <nd &laul (nad Value engineering doldll dwaio qg_LLuf 1gb
uuy alolell (pgdllg slgoll cna jaellg 6pusil ol cagih cnd cnublodl gpall o il arnllell ayall
General Electric arsupoll elyiadl Jlpin aspb aylbl aaq .Jiladl go uaell alahioll cigolg dus .apall
Q) ol yanall go ol Jladl go ayaell agog | crdgll elld cna .alalgollg albygall alelinl) ((GE
146 .¢l3 2gH (nag .alaiioll 63g0 i (] aalb b aalsll (na s wplaail grani (] lgolaaiwl
cleaiwl aj a6q Slala) goq ogoll J§lwill (Harry Elicher) gucjWl lgiwaigo ol «nl] aspill ¢igag



clhiwl 2dg .JIqudl ¢lJ3 (nle &bl alay] yyel ellag Jolil @o Joey g5 (pill Lawrence Miles yuaigoll
Jilai * Loy lgile @lbl (pill cudwll go degono cule (pging plhi pghi go aay loss Guall 120
haa guy 6399 (nd éjuaiollg 6l alipwnill §rani (] adwll ode olaaiwl ol 169 " an1all
ol &ygac aany yulg joiuog ohiio Jaiiug lg) olell =1all (na Llailg anld éjgny aspill alaiio
6Jlal (o “ doydll dwaie ” wolwl alauhi aungig wieiwl (nle JLaoll 1ae 5 cagw .ellalg
. alequinll

:ao1d]l Awaie (]l pggaonllg yda0ll-1-14

:aoadoll -1-1-14

couwall 140 poi ai a8a .ol olaiy awoliill allooll @o lgaraig doydll Julai clwl aldyhi o)
<ol éuo dioljing ayali 6)gny gloaaiuy glogganll ylae Il aunlg "anall waie” pggan ]
Value management doiall ¢)la] qg_LLuTg Value control aorall (ple 6l L_Jg_LLUT g0 U5 e log |
qwloll gpall yo 1954 plell (na lgilauhi (na dordll Gwaie oggao arsyolll claall 8)ljg culsal 16g
Uall go 1964 plell (nag Ausgodl aypaull na procurement processes gjill dllac (na anlsdg
ale Jouiti (S cdlwll 0as plariwl gwgill (na hlaiso apgy cnsypolll cloall pjg elbiwl .cpbloll
2406 .¢l3 20)g .aoudll Awaie ¢pdlo go 6ajlallg deadinll auhoi (nd] ald (pal calsll yuaai aolip
il lopeg arelindl alspill (] aab b abhuiillg alleall go pisll (né allwll 0de pladiwl gl
na ololl eIl guwai (| d&gogall aggall Jo lejo aipiclg lgilduhi (nd aoydll dwaie aaoicl
aoudll dwaio ol (nowy bl wluwll 0ae decgnao Lol 24q oS lwajlge albhoiq daobhioll
alaiioll aroni (na plasiwll aeilull ohill 1ol Qq_DT Jolall abgll (naq ."Value engineering system
alill anbg alegpitall 8)la] alauhi (na éulela JiSTI oAl ojluicl (] &alb UL 6yaall aloasllg
Auundllg

JUs qupell pllell glal ardug araypolll §aninll ablgll (né dordll Gwaieg Julai alauhi apiiil 2dg
aoyall awaieg Julai olhi aunl waog) a syl claall ljg alegpito (no duws 63151l ag doll
gl ellasq auiiillg <Ll agéc (naa Igilegpito calito (na IS arle Jgoy (pall cuwlw il 2ol
;UL 2olpdl 12g) dwipl calae Ul é)ljgdl cnan 244 elpidlg (ayygill)

Loglgiaill sgac go 8alaiwll) 8pusll Lljoll Giani
Ailunllg Jremil cals yaraaiq Julaj

ljgaqll a5)litnllg agdell Jhall plaaiwll graai

dwaie ol alduhi go atle Jgnall $Saoll (pleall il Jgo adgluill go pisl ajp .cl3 .gH (nag
Value Engineering dnyinll agdell (nd dnidll dwaie polijpu cnowi (nillg dopiall agdell (nd dnidll
193ib b a yug Basic parameters auwlwill alpbgolu Gleiy lota dnldg (contract program (VECP
pe calsll yaaaig Julai ] sgey anydll dwaie alauhi go «aagll glg s .calall alpbgo cnle
cgB (nag lgy aallell ald alyleall gl lgisgag alegpitall ploll eladl cale ella pili gga (o ayjgpall
cai (193) claib atilaio awljay (American Ordnance Association (AOA a1aypoll duwuwdoll cold ¢l



lag) arauhi allo (2627) yo <uigal alguie dite (na dordll awaio poolip lgiond (il alpeill go
/14) Jgaall guug Non - cost parameters aygalall jié alpigoll (ale aogdll dwaio ;i cuing .aolipll

Slwlyadl el a5t (7

awaio aolipy alauhi clads 1aa .aguiilg Ll alegpito (o anlyg alegpitall elhd cpa Lol
aghl 26g .65 2ilii Wwang) arayoll ayal (] 6ailell baa auuiilg <Ll aleguito (nb antall
(1350) go <151 araii cnle claiml (pillg caslall grall go (1971 - 1965) opiall JUs alauhill oae ol
naypol JUga gaulo call (6) cualy aygloll ailjgag)l ciaas (VECP) agaelly antall awaio aolipl allo
el g0 aljgagll el g (nd .alegpitall cals go lpan lejo aljgagll 0de apicl 269 .haa algall
aylogll o5Liil aauii alalug aloaall elbay aogsall og dell (na aoyall Gwaie aoly alayhi
149 .loang) algall jUga ggulo go sl lopeg alaygill calsg ailnllg Jueidil cals na aadnioll
haa jgul aiw JUsg agaell (no doyall awaigl laolipy (44) hao aaii go Gljgag)l 0a® CLadaj

(1999 . nlell) .(%80) yo 1isT colipl 1ae alauhi go adadaioll aylgill ailjgagll antd cialy 169

aogi 1

aogi 1

2.0

1.0

10

(%) paall

pac

it

37.0

36.0

16.0

41.0

410

Ll

63.0

64.0

82.0

58.0

58.0

&1930 01 ROA &wljs A5l (1/14) Jgaoll

wnle 6ja4)

Sllhio auli
na eladl
220.0]| cagll

Ul dlggu
JioUlg

- ' d-]; g |
o)l 5i
allooll
iyl

poill Jgud
uc i
<)ol
el alpngo

algguw
e Jgnall
athoill cljo i
620qollg

adgoonll
Reliability

cnle 6ja4all
ailnll
Maintainability

ol abls
produceability

aypinl Jolgoll

Human factors

Parts cljoll a9

availability

—

a



byoijg JIjio!
byuig arndil yoj
L el el Aldooll Manufacturing e

algollg

il Jore 6292l i
20gi U 29.0 710 JSJ aajllo Quality 7
<ladioll improvement

el Joo
Ao go
alosll

aladoeillg
aonjllo

20gi U 45.0 55.0 Logistic aygjill 8

wnle 6ja4ll
20gi U 67.0 33.0 bl 9

nagbgl performance
adiol)

:aleqpitnll 6)lob aoudll awaio adlle -14-1-2
agi 9o -Jgdll guw l5- Loas gl Lelin eguitall gl5 13] Lasd phill yady equitoll clisi] go ypall gl
bliv Jins gquitoll yig las .aslinll ajlgall Joall jlaiiwdl Jils go ¢lig 63a00ll gl ditenll galiall
<aagiq .alolainllg 511 yrall ao lgnes asylitinllg akhyliioll allleally abhuiilll yo acqoao gl
gbojll (na (aloaall) anaall pyaai gl eluwll olii] (] (Jooll @po) cnelos)l Joeoll JUs go cgpitall
62200l abopaall cale Jgnall Jlgoll go greo jlado eguitall cnle Gaiy .oyl lagl guiteall ylaallg
caagll §48a7 gaj cgpitall 8Uo 6jgal dalisall Jolpoll (né Araiillg Jugaillg hihaill aldace JU5 go

wliall 1ag) aalul Jgnall Jis go Junaill aic ¢yaall i b 13eq 0.l go

621bg adlle (nga auitillg Ll alegpito anldbg aleguitall 6)la] @0 doydll Awaie polhi asdlle Lol
aoni aylail adyhll gl .cogpenll god ggpitall 8L 8)92 clglll &lopoll Aio 6ale Tayj cuuo
oronill yuaigo old e &Ll alagogoll Jo lopég albwuilly alaeallg &1l (neog alliguill
229y gl e ywaigall cnleg 6anieall pyleoll lglils Jo Gaaii (nill alanlgall @ngg bhall pghiy
] aalb il arabgllg aolnidll phill (nigog go dojllo 1S gihll clasg alaeallg 8jgoll cgi
(adiuall) cllall anlyg alloall ulanl lwaaay (il allhiollg pyleall g0 aawii cpill ailindl hoj
sy Qlind . eguitoll prani cple Jaoy (il (njlacoll gf yuaigall ué go bale i) JLisl ylo logacg
aaleioll a5uill 63.0) ayjguall olgoll cllasg Lgilalbg atligall 6adgall eqi (nilipgall yuaigall
13509 ololl @Jjgi il buaj jlisy cuiaall yuaigall gl guo cné lgliaiiy

Juisl Jio ayalniall (pgaall alwlp -adyull Jognall JUs go el kol oS- gusdl yhay (na (ppag
0o Alwlall 0de Jio dole 6)gny 1aiig lopieg cgpitall aloue olhig agagll cgijuisl. cqpitoll oégo
¢1aay 15lo Wlud gojl go aeplg .wglwil yuaig (Joell Gpa) slpalll 4o aeqnao gl aslg yaaid Jia
2y20] elasq lg) ddnoo deslio )l plinig diten allhio cnle (pgini dabg gl alls Jal yi gl




loulhy (aill alpibollg plenll 03 pghi cl aslall jghi gl gaanll go gf ..lgJ diteo pyleo pghig
2l §and (il aodull aljlpall il ()l agay U a6 agill gl ysaoll 1ase Jio clil ylg .allooll wlani
aslucoll Jsla aljlpall guadt go 1l U3 go Yag .ozlig cquitall asilgill aaibhgll Jrall aalniall
lonihoi alglang aolluwll Jio 6ayac Jolge sloicl 6aslgll Decision area jlpall aahio (pl .adahioll gf
4o Wopd 9gsy Uyl yanall yo plbill 1ae Jio gla .clasg adleall gf equitnll (na dygud (ghi caillg
ol cquitall plall el>DL a1aAall (] 294y ol yhnall go aill yuliéo yga go aulolailly aggouidl &Ll
cl3 e adiy loo bhad 63200 adleal gl cnepall plaill gi equitall (afjall eladl guuai Jol (o auiyguil
Gaug cquital) alall calall 6Ls 6ygay polll Glody loyd lgailiig lgsa adall ylasilg awljall caen
Aiiilg el aleguito (né adsl calall cale loyilg aljiiall gin aul (1/14) JSuidl

Ul éailell calall (nle 15§y 26 éanlg adhio g aslwnay aaiall jliall gb (1 /14) Jsuidl go andg
aauii 6puall aljgagdl Grani cndl (paqy ol dordll dwaiog Julai olbd jgo ju lieg I abluall
olaill 12® Jio 2uaii clhiig .cquitall 6jla] cna Jliall gin albluo gy alslaioll adneall Glwljal
o alliall gio aglae (o dathull albpidnll pyadi cule ol8 g5y (il yanaioll Jaall G136 3929
.copioll L] cals yhuasi gailggingig egpiall 8jlal (no a5yiiinllg dalisoll Gblioll

cuo L alalhlly alyguill puoni (no antdll Gwaie aiagio pladiwl a1ays Jgo Jglwil JUs (og
Ul gudai JUs go Jolwill 1ae (nle &Il clhil

wnle Byl aogiyg oS alledll arelaall 0ae ddjeo lgile aogly cnill &)Ul &lgduo o datdll dwaio diagio pioj
aohioll (no aoflall angall awaio Gypal alaiuo ayls] 620g «il] 6jlaul

Wl eqpuoll (na guolell groa) alobidl ayuyadl polpdl olac| go Goudll dwaie Gupo 2990 {1ig
ayylbl abgiwall J1é go ool 0ase Jio slac] ¢las wngiyg o5 .calall cale 15l ST agillial ggsy
il apanil elal yulial 6.qa5])l pyleall gf yulidll alang alayl cnle Jooi (nillg aahioll (na Wl

Ailunllg Juouiill cals alpaai cule aclu

Ayjgpallg a&yaaonll alllanll (né jraaill ¢palog polp plaaiwl
gl) ras go 65 aw (| Joogll JUb go calall é)lal gf /g ago go Gloii (nill aygpall aldhiall aolipll Gany
auall calsl (Julai

cquital) aall calall cale aljlpall 5 (1/14) Jsuidl



Pl Jlasly A

oLl 25

:aoudll dwai® pggao -3-1-14

G2 cndl (pady nall Systematic Approach (nohill cpnaioll 9l U520l go an1all dwaig) sgnanll
nndillg &l plhi JUb gog .ayadill 6a0gll Glaill Optimal earned value Jioll aadnioll doyall
aadainll doydll guunj ge doslll dygpall pe alaaill anlsyg lglljisdlg aldaill yo pisll jglad ¢ppoy
copinll anlbidll alpngoll g’ clasg (ulisll 12 go 5 /8 dounll el (na thil) auwisoll gl
Julai cnle 6pblio anienllg angall cainll agall anidll dwaie Jsao pieg..lw Ias (nle ankinllg
functional analysis cailbbgll

aiinll &l51e cnle 5yl go Jay eguinll gl adinll (cailbg gi) aaibg cnle dnyéll dwaio J5a0 [Spg
gl cgpuitnll gi a_iioll Maximizing economic value a_alnidll &_niall o theil @ Jglao 6 alaw gl
aloa &yl gf eqpubd ol Yljisl cale jSp doyall dwaie J5ao gl .cniey laog alall lagidileg lagiljol
logailbgl o1 squb (pl @dlv] gga go logilopan of cquitall of alinl (| &alai aalb] )] (padi
Jiblg aldoollg ailinllg alLisdly aaleioll alaaill aongl aals awls adoell 0ae JUs (ppayg
2097 Ao arondll ¢polo JUS o adlell daibgll aordll cple Jgnall ¢polio anieig o5 ladpicg
‘(og .anyall 0as (nle Jgnall auulwl golo gl sleyl ajlj

Concurrent engineering cailbgllg ailnnAaill saeioll Jooll §ipa agll plaaiwl

Araibhgllg apnlnidll logoidg cgqpuoll gi adinll cajlbg andi (na Systematic approach (nahill oglwll guhi
(aliall Ao go il Jnall elld (na phil)

product simplification cquiall gl adioll b (nle 5yl

Julai el a0y gog alolain 6299 ojliicl cqpuitnll gi piinll Julaiy gl aniall awaie J5ao 6ale Taug
capinll gl adinll ailigbo (o .Subassembly augili atcya gi .Main assembly a_Llols aicpa 6a0g J5
gl adinll (] aygilillg apwlwil aabgll 3jaai (e (gl 6ghallg .ayapall aliganllg eljo il (] Ygng

| aalbb lagiligaog gquitnll gf aiinll plgsg ailan ajaai oo logilighog lagileyai gl cqpuiall



2lnoll ulani gl ygujll ararhgllg aalnisll aoyall Jini (nillg logio 5 slayi
. uiDl el ale Jliog .athoill of ayalail aliwll ey auogi el (na aiiig

Satesall lagiligho go cpl gf cgpitoll gi alinll go o
Slogy] dolay gailalalg Sarepall logiligsn go ol gf gqpuitnll gf alinll da1bg (s Lo
adioll ell3 alloall qb_of DaAuy carsg Sallnoll ulanl Aslnidllg arabgll anrdll ald yplgall gf alanll (ne o

S cguitnll gl

il 8jluell plariwl arepall logiligao gl equitnll gl afinll dayhg yanig slayl gl gna .arleg
gl gl aiioll g® Lo JIguwl) arwily Lina Noun owllg Active verb ol Jea go J5 cnle (pgini
gl il cale byl els cnle wlgall ggay ul wSoall go Saloce slpall cjall gi arcpall ailigao
i)l alang elas wlgall ggsy gl gSonll yo gl Heat fluid Jiludl guau gl .6jgall @bla) auuill
gl aiiall Core function auwlwll aahgll Jini aygolll 0ae Jiog J1a56q .heating units cgpitall (na
Llogiligang cqpitoll

gl aiio)l wlgsg Glan yo 5 dooluo jlado 1yaai (ngd (nabgll Juaill (no aglll 6ghall Lol
cquitollg piiall go 5 aalaj ayani cllasg .Lathg logio J5 dotd (na aycyall logiligaog cgpioll
Dl pnall U Jliodl Jpw cle lgio &alaill aliwdl yho) jui Lyl leg lgw Ias cnle lagiligog

N0 jall 1o ool gf gSoy caysg Slogio JS aathg o cricoll eguitall gl aiioll go graioll cjall poluy cars
Sequitoll gf adioll 4o J5) araibhgll anydll pihoj

S cgpitoll gl aiioll go cnepall ejall ¢l aalsi e o

ol alinll arnnj éslel oy Lglild go caill pohillg &gl Julai alopo (né 8150l 6ghall gnsig
alojall 03e Jilbg logl araibgll doyall guuaig aalail Julai caag drcpall logiligao gl eqpuitall
abeil aulioll alanlgoll audiq ouonill hui allglbho cnle 1510 dodll dwaio §ipa ogqd)
Al al§ludll JUs o lagiligso gi equitall gf aiinll cajlbg

Suas)l aalai) lagloc ySn) Jog Scnsl ddyhy logiligao gl eguitall gl aiiall Joc y50) o

o log S eguitall gf aiinll (na (sl ailigho gi eljol oo atieoall atepall ailighall gi ejoll aahg Gulhii gl yaoy Jo
Sels Joc aalas

el gi alinll g10ai (no Standard and interchangeable parts (lauiwdl (nbhaill (eljpd1) cjoll plaaiwl ylaolly Jo
Segpioll

Sationll logiligao gl cquitall gi alinll @iing cnd (sl alyay 6alo plaAiwl a0y Jo

Sadoguw 1isl logiligang equitall £l o aiinll @inqi éiloe Joo yany o

ool (il aranill aglael aslioll Jiladl Jioi ollel (o 153l sylall gl cnle aUloUl i
aalsillg araibgll aoidll go J5 pggao yo logondig logiy o alvlaoll

Joc (nle abluw j5pi (nillg ol willg aulusll alegpioll b an1dll dwaio JHa0 alaubi (na Lol
@il adybll gl awaisng Juai ysao aaibg gla ..goill anisl slgoll plaaiwl gl allé alasy Lubl
Aliwdl elli agogi o -ollel (né guo los- ésle 1ayi . lgilayhiy adlloll

adlasl gov (néd (pginy aill Lely| Usaog lakio bglwl -lalw 153 lo5- antall awaie J5a0 pieg
U aolno anid (nhoi U (nill calsll q\i 015 aday Wwoanyg dyjgpall e calsl) cas]l cayjeill (nle
] aab U logilo 6)ga Jolpo yov cquioll gi adioll (palnidll pnelb allbll §aai (nin Ug 6592l




U aoyall dawaie Jsao gig las . allnall ulani albbb culi (il agalw il alopaoll go (pl lgoyaa’i pac
Joaoll e alauhi abli lailg Jlocll cals puaidi (o doadiwoll dyadaill adwdl ge oy pie)
615 2dli Gany aill ayalaill adlwll ardy ge bloj caliso ail Vi .calall ghuaai lgio lejo ggai
GrblU Lgauhi (ppoy cnill work effectiveness Jooll alela alpiug o guwai ] (pagy Loy aoyii
jlail cals (o has aoydll dawaie JH51o0 an adg .algiwll go pisll (pao nle &adaill adlwlig
A4y ells ajglai 28 aulall go pisll (nag (%25 -15) cely alegpitoll

olaaiwl gga go wlegpitall cals cpo épuall 6suPl Gaad gl go awlall algiuwdl (na gls o Wieg
0009 aayoo &Jlaull Aing wogly .atleq.anadio 63goy alegpinll A1aii (na aayinoll aLigoll <lgall
Aol crgiwall (] Jooll 6390 Julai a5lill cniey I Jadll anréll §1ani gb pgngy 1ol

copei (il il ahiioll (nabioll plaaiwdl cale (pging (pall y520)l (e doyrall awaie gl layg
U500 j28 Jal cailbgll elli §1éai of yog cailbgll oagl arall cuulig cqpitall g 63220l cailbgll
21201 8390 cnle sl gga go adall calall go

uli (nilig Lagiligso g copitall gl alinll lgy gioly caill yilnall gl alanll lgil cnle dabgll cojaig
Ul &n1dll dwaie 520 o9 pwdii cailbgll gla .caypoill 1ae wngaig . allnnll wlani aligjg alols
lo® .gucg]

olanl jhi agog go eguitall g aiioll 5gog) (piaunll gf (uwlwdl cuwll (nieig Basic function auwlwll aaybgll
lagolaaiwl aic eguitall gl aiinll clol wlapao cna Jioioll yyell gl caagll lgil cnle Wyl lgaypei Soug a5 allnoll
ozlal (o (duwipl gl) auwlwll daabgll aclui (il aralb il albpaall (nieig :Secondary finction éugilill aaubgll

2lallg &sloicll Jio

cquitoll gl alioll 34415 81280 Yuld (b pariuwi (il yuliall 6209 ge 8jlie (ngd dnyall anuily Lol
blllg aalaill jhi agog yo cnbpoll Jauill logailbgl

awlpy cnle pb aogy Lidl Alegpitog dpwaigll alegpitoll (néag ple Jauiy doydll dwaie acluig
caagy (aeainll gi) ailellg aalaill gug cquitallg alleall aygilillg auulwdl caitbgll gy b aalloll
Dl o . equitoll 6o 6jgo JUs (wlaaill) ayaaill aoygall gi go Guaaill

Qygpall pe aldail ayanj

Llollai algloo (na adlallg lgy @il Glpad il aynig dwl)d
Ayl 6ayanll jl5a 0l Julaig pghi

Llull alb rooj

jlgoll Jiodl jlodiwdl

2g6gJlg (aljaall o) alalbllg algollg clagll (ns 6ragll
Jooly doasiwall alelyo g crgdlwiig Gibll Juguig hiuyi
B alapandl Jljisl

.alawillg Standards julenllg Norms paldol) poinall ¢yaaill

adlil elgidl (nle anyall awais Joilg psig

Usage value plaaiwll dord
.Cost value aalaill aord



.Exchange value Jolill ao1a
Esteem ness value adloall aordll

Joall 1he go adll dolodl JUb go oudll 0de Je dyaall ooy caguug

:ao1dll Awaie (na doasiwoll adllg Araginll -2-14

Jouwi (nill (Value engineering job plan (VEJP Joell (oolip) abs (nle aoydll dwaie J510 (pging
cagw (pilly eyl alopo ge Julaill alojo Jna 20y Joljo aiw piei Llolg) Yolpo awad cnle
awaiog Juai Jsaal Jaall ahs Jolo (2 /14) Jauidl Juug auliodl alioll yroy o el lgpyoin
(VEJP) Joall abs alghs ouhii 6acluo (na Special worksheets anld Joe o3loi paaiwig .aordll
Jooll ahs (na detinll aragiollg duwtipl alghall Joe bhAaol p3g0i (8 /14) Joul g duo
Goydll Gwaieg Julai Joce ahal auudidl Jolpoll (2 /14) Jouull

e Jpatly ol lall
L;SLE.{-L, uZ.IL:Ja.-.U
ANl Cinanly ISGY1 a5

C.oq.:.”': _;Lg:f\.“_j J:JJ-C.'J'I

.22l y

'.:.'L:-_;»Elb c?l:...]'l

‘rgaall awljy aloyo -1-2-14
6jragll cils 13| bo auand el Benefit - cost analysis aedinllg aalail Julai glgji Jo £9J (ndq
adlo)l alaaill Julai ypsiug 6pus dedaio ald doyrdll (na alipuaill e aajlill gl aalsill yo aoslil
awllg yuslwll gnall (| egopl ySo) .alogleoll yo ujallg) Jooll jlail dojlll ojlgall go lopeg

(uliadl 1a® go

:dlogleoll g1oaj aloyo -2-2-14

dlogleoll yo lopeg Giligllg slgoll adlallg adsluwll allall ge alilwlg alogleoll graai dlojo (niaig
pioi duo aoydll dwais alauhil d)gpall claSq dnjllollg cqpitall (no Jooll ddleinll Glhonllg
aloglenll @ nny doydll dwaie §upo pgdyg .alopnll 0de (nd ool ojall & ahgll Julaiayoc
Bl (nle sliwdU

ngililhing allnall ulani alolbg alie
adgenllg aollwll Glpigo atheig alopaoll (o Jano jlado cnlel gaai gl gaoyg clads (nill alaslwall ge iyl
Anaisionll dalsillg audnillg ailnll aJggw §aai (nill cllasSq .Appearance jghnl Igi Jauidlg cl:)illg Relibility



:onle Joulig .aalaill daleinll aloglaoll
purchased 8ljititall ciligaollg «ljoillg .ayqlll algollg .Cost of tooling cilgalllg saell cals cne Lo -
ailnllg gyl aoasd aldoeq alagll calsqg 6ailwoll dwaiglly grinil calsqg .parts & components

ojiéq

cnle Joiitig logilighog equitall of ayjlall cilaiinll aylall cilanlgall
.cqouitnll gl aiinl) aplall alanlgall (e Lo -

cguitoly Jooll gf alinll plij] (npay cays -

cquitol eliy (no gl aslij] (no aoariuwall slgall (no o -
.£quuoll gf adinll cna alslall aliganllg cljpdl2ac g o -
opéqg.ay ogownll aglaillg 63gall 5gan (o o -

UL leinf 26 cqpuuoll gf Wl adinll gLs 13] b ayaai Jgo (nnaillg dayl

bpaginll Lnglgiaill alolall bljall -

Ayl 62yaall slgoll -

Bb2u22ll §lawil (nle 3lgaiwdl -

.6jghinll drorinill gihll -

8jghinllg 62312l ilaeallg yilaall -

agillhiog allnoll wlanl aliaiwall abblall yaniy dogsll Gwaie Guo 0ghy .aoell yuaig
wnle Jgnall jalno go lago fjano ablwall 0ae (na allnoll wlanig (ygajgoll) 2jg0ll o 5 piaeg
(alisll A go ol ynall ] egopl gao) . alogleall yo jollg) .dloglooll

639200l alighollg cljoll juisl (na alojoll 0o (né lgile Jgnoll aiy (il aloglenll paAiuig
aglil pyleoll (nle aniei cpill aasil alwljall elpol whel equitall gf adioll (o alslall
(aoylwll lgoyelao 284§ I (na) aoyii o)) * doydll dwaie (nd Joell ahs dragio (3 /14) Jauill



Objectives Job Plan Key Techniques Supporting VE Questions
Techniques

Obtain Get all facts & | Obtain all | What is it?

background determine cost information work | What does it cost?
in specifies

Define functions Define  function, | Divide probiem | What is  its

Information phase | Put $ wvalue on |into  functional | function? What is
specifications & | areas the value of the
requirements, function?
determine worth

Create ideas Create, Innovate, | What else will
Speculative phase | Blast & create Defer judgment perform the
function?
Evaluate basic Evaluate: Evaluate

function Basic function by | functional area

Analytical Phase | comparison What ideas will

Evaluate  new Put S value on ideas | Analyze cost, use | perform the
ideas & refine good judgment function?




Objectives Job Plan Key Techniques Supporting YE Questions
Techniques
Consultant Investigation, Investigate
Suppliers, advanced
Companies, techniques
| | Consultants | What else will do
=
Compare Use standards | Develop new | this job?
compare: ideas
Methods,
i Products,
Material
Develop Determine costs | Use teamwork What will
alternatives alternative cost?
List best ideas Extract data Use good human
L_h_;—_‘ !_‘¥__ | Irelanons _—,
Summarize | | Motivate  positive | Finalize solutions
Proposal phase action e
Document Motivate  positive | Document &
action present  solutions
| for action
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Project: Hall Item: Water Distribution System
Basic Function: Sup[}‘I‘X \iv'aln:r , Date: Nowmbfr_'_.!'?,_gf}_:fx -
Mty | Unit | Component Function | _ __T Explanation Worth**S | Original
Verb Noun | Kind Cost™* §
. — e
1 Lawn sprinkler | Supply Water B Complicated 2000 | 21000
system | _system !
o c/w = 2100072000 =105 - L
2 ; Fire protection | Supply Water B 8000 18400
: syfsic'm ' - c/w = 18400 /8000 =23
3 Domestic water | Supply | Water B 8000 15000
supply i | ¢w=15000/8000 =19
i ; Extend 6 in. 1—150{3
supply line to
building  then
meter & fire
- i line
4 Sanitary waste | Remove | Water B ) 17500 27000
o | ren}_t:\:ul II c/w =27000/ 17500 = 1.5
5 Stone drainage | Remove | Water | B ' 2000 ] 15000
_ | system 1 { c/w = 15000/ EUU.U =7.5
Total _ o 37500 | 96500 |
* 1- Hose bib and hose, 6 n, cach. 2- Water to cach flooi w/hose bib & hose
3- Water to each floor. 4- Reduce no. of fixtures, roughly 172.
3- Lot water out through scuppers, 2 each side.
** Figures are virtual.
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a —
Qty. | Unit | Component Function Explanation | Worth* § | Original
Verb Noun | Kind cost $

Pipe & fittings Carry Water B 2000 | 9000
Valves & | Control | Flow S NA 4350
controls
Nozzles Spread Water |S NA 6850
Bubblers Spread Water S NA 700
Backflow Prevent | Contam | S NA | 100
preventer mnation
Water i Sustain Growth { B 0 -

Total 2000 21000

Cost / Worth Ratio = 21000 / 2000 = 10.5

* Worth based on approximately 6-each hose bib and garden hoses.

auilygall aslhll gyjgi plbi) cnabgll Julaill (14/6) JAuill

TRANSFORMERS®change voltage) , Cost = § 231000

CONDUIT: (provide protection), Cost = § 214000

RECEPTACLES & OUTLETS: (provide power), Cost = § 117000

102000

EMERGENCY GENERATOR:( provide redundancy), Cost= $

SWITCH GEAR: (switch power), Cost = § 94000

AUXOLERIES:
Cost=%5195.8

(a0 gb = yuliall 620q) canaill Joo gijgi plbi) cuadgll Julaill (14/7) JAuill
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Project: Hall Date: November 27, 20xx
[tem: Lawn Sprinkler System Drawing No.: M -2

Basic Function: Water Vegetation

Ideas selected from | Potential advantages Potential disadvantages ldea rating

prior worksheet

1- Garden hose Cheaper, portable, easily | Needs replacing, requires more 1
replaced, concentrate water | manpower hours, safety hazard 5
2- Natural rainfall No cost, No labor, No | Limits amount of vegetation, high ?
{
. ' P st oy -
maintenance risk of losing plants, limits type of | -
vegetation

- — - =1

3- reduce amountof | Less time required for | Tennis club would object

vegetation maintenance, reguires less g*
" initial cost

4- Change type andl Less imitial cost, less | Possible dry arcas 1%
|

head patterns maintenance

|- ——

Action required to | Remarks: * Selected for cost analysis.

develop ideas

Team Members: Ahmad Kais

Adnan Hamoodi
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S s -
SYSTEM: Water distribution Unit Total Cost §
SUBSYSTEM: Lawn Sprinkler System Quantity Cost § ;
UNIT: Lawn Sprinkler System i
Original l 1 21000 T 21000(bid)
Alternative 1: (idea 3) XX 100 3800
Reduce amount of vegetation Heads
Heads deleted
Dramn box
Zone control difference 12200
Alternative 2: (idea 2) 180 "0" S45.LF
Relocate park; retain sprinkler as 1s, except for | Long (6 0" 2000
parking Jot; remove retaining wall. Retaining High $ 140
NOTE: Savings of § 8100 in construction of lot Wall/ 14
Heads Difference 15000
Alternative 3. (1dea 4) 8500
Change type & head pattern Lump sum 100 3500
Reduce quantity of heads and reduce quantity of | 35 12000
bubblers Difference | 9000
Alternative 4: (idea 9) 2000
Eliminate 14 heads $2000 Lump sum 1000
Delete portion of landscaping in parking lot & '
corners and add concrete/ asphalt, 18000
Difference = S 1000 Difference 3000

ololl eyjgi a5l polhil aalaill 6bs 6jg3 anlls (14/10) Jauul




Original

Alternative # 1 Alternative #2

INSTANT CONTRACT:
INITIAL COST IMPACT:
Base Cost

Interface Costs

(a)

(b)

$ 21000

S 12000 $ 9000

COLLATERAL COSTS

SUB TOTAL INSTANT CONTRACT:
I- Other Initial Costs

(a) Redesign

(b) Logistic Support

TOTAL INITIAL COST IMPACT

NA
$ 500
$ 21500

S 1000 G600
$ 300 | § 300
$ 13300 § 10300

REPLACEMENT COSTS
LIFE-CYCLE EXPENDITURES:
Year Xxx

Year XXX

NA

| NA NA

LIFE CYCLE COSTS

ANNUAL OWNING & OPERATING COSTS:

1- Initial Cost-Amortized @0.075
40 years (@ 7% interest

2- replacement Costs — Amortized (@
(a) ---- years @ --- %
(b) ---- years (@ --- %

3- Annual Costs:
(a) Maintenance Matenal & Labuor

(b) Operations

1615

5 1000 $ 775

NA

NA NA

§ 400

$ 300 3250

$ 3500

5 3000 $ 3000

Total for 40 years

$ 220000

$ 172000 $ 161000
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