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F = $ 150000
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n=7
A=?
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(Biomlgdads stobeutt) 45,10 545000 Safse @a® (V- 1) Joda

Time Value of Money Faclors - Discrele Compounding
I= 10%

Single Sums
ToeFindF | ToFind P
" Given P Given F

n | FIF % 0 | (PIF.%,0)
1 $.1000 £.5091
2 1.2100 0.8264
3 1.3310 0.7513
4 1.4841 0.5830
5 1.8105 0.6209
5 17716 0.5645
7 1.8487 0.5132
o § 2143 0.4605
o ] 2as79 0.4241
19 | 25937 0.3855
7 | 2.8537 0.3505
12 | 3.1384 0.3196
13 3.4523 0.2897
14} azrers 0.2633
151 41772 0.2394
1€ | 4.5850 0.2t78
17{ s.0545 0.1278
18 5.5500 0.1799
1] 81150 0.1635
20 f &.7278 0.1486
21 | 74002 91351
22| B.1402 0.1228
23| s8.es4n 0.1117
24} 98407 0.1015

25 1 10.8347 0.0923
28} 11.9182 00838
27 ] 134100 0.0763
28 | 14.4210 0.0683
29 15.8631 0.0630
30 | 474404 0.0573
36 | 309127 0.0323
42 § 547637 0.0133
48 | 97.0172 0.0103
54 § 171.8710 | 5.819E-03
60 § 2304.4816 | 3.284F.03
66 | 530.4078 | 1.B54E-03
72 § 9555038 | 1.046E-0D3
120f 9.271E+04 | 1.070E-05
180 f 2.823E+07 | 3.542E-08
360§ 7.968E+14 | 1.255E-15
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A 30l folpe @B (V- 1) Sy
(ARl d M ladll s 5oty dads stbedt Al )

i=10%

Uniform Series

ToFindF { ToFindA | ToFind P | ToFind & 1|
Given A Given F Given A Given P
Faren) | AR | P1AS,m (AIP.1% 1)
+.0000 1.0000 .9091 1.1000 ‘
2.1000 0.4762 1.7355 0.5762
33100 0.3021 2.4869 0.4029
46410 0.2155 3.1699 0.3155
£.1051 01638 3.7808 0.2638
7.7156 0.1296 43553 - 0.2295
8,4872 0.1054 48684 0.2054 |
11.4359 00874 5.3340 01874 {l
135705 0.0730 5.7500 01736 ||
15,9374 0.0627 8.1448 0.1627 L
18.5312 0.0540 6.4051 0.1540 [
21.3843 0.0408 0.8137 0.1488
24,5227 0.0408 | 7.1024 0.1408
27.9750 0.0357 7.3667 D.1357
31.7725 0.0315 7.8061 6.1315
355407 0.0Z78 7.85237 01278
40,5447 0.0247 8.0216 0.1247
45,5692 0.0218 6.2014 0.1218
51.1591 0.0185 8.3640 o.11e5 |
57,2750 0.0175 8.57138 0.1175 |
64.0025 6.0158 8.6487 0.1158
71.4027 0.0140 87715 0.1440 {
79.5430 0.0128 '8.8832 0.1128 |
£8.4973 0.0113 8.8647 o.1113 {l
68.3471 0.0102 2.0770 0.1102 §
109.1818 | 9.159E-03 | @.1600 0.1092

121.0999 | 8.258E-03 8.2372 0.1083
134.2000 | 7.451E-03 8.3066 0.1075

e ——"

148.6309 | 6.728E-03 0.3696 0.1067
164.4840 | 65.07¢E-03 9.4269 0.1061
2591268 | 3.343E.03 26765 0.1033
537.6370 | 1.860E-03 9.8174 0.1018
960.1723 | 1.041E-03 9.8969 01010 [
1.708E+03 | 5.852E-04 0.8418 0.1008

3.035E+03 | 3.295E-04 0.9672 0.1003
5.384E+03 | 1.857E-04 ©.8815 06,1002
9.546E+03 | 1,048E-04 0.9885 0.1001
8.271E+05] 1.079E-08 8.0008 0.1000
2.823E+408 | 3.543E-D9 | 10.0000 0.1000
7.98BE+15 | 1.255E-16 { 10.0000 0.1000
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{Interest Factors Tables) 345lalt Lol ge (Jotulam

7520l Jaea i 35N dalye (V3= V) 23 (A (A= V) 52 0 dhrall min s
HTIL*T
10% ,12% ,15% ,20% ,25% ,30% , 40%, 50% , 100%
AV Ve Wl
Single sum sdaly 42387 dadd —
Uniform series daliia allgie o adali -
Gradient series 44as335 4llyie e cj_\lt -
(V) JLhs
$ 20,000 clu (Boilor economizer) 433é& daiie oLasl LAl
12% MayiuWly Glsla 5§ deaiidl yeo GIS1Y o gyradl 53l dasd La
r St
P = § 20,000
n=35
i=12%
A=7?
S~ A=P(AIP )
e duand (3= V) 28y Joda (e
(Al P 125) = 0.2774
o A=20,000(02774 )= $ 5548 Per year
| (V) Jtie
Aagidl 2 Lo il 6 2 sac i ple (S $ 5000 5dpmm yaa selial Hls
15% ala ¥ Jaae 1130 400
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s Joett
A = $ 5000 p=7
A
EEEERE
i=15%
1 2 3 4 5 6
P=7?

P:A(P/Ajjﬁ)
e dhaad (Ve = 1) ) dsan e
(PIA 155)=3.7845 |
2 P =5000(3.7845) = $ 18922
(V) Jlie
a8 0 35 45 Ea Cun e bt €t ol o ks
98% 3eliS xi= § 0.03 1 Kwh ey 3681 5au ()
80% 5o liS xie $ 3/ GJ gaphalt Sl saw ()

)+ ot
Al 4il€al Claa  apa 43 a1
celeSl e ()
(8 0.031 kowh) (22— ) ¢ 098)(1000MJ)~$85/GJ
bl Sl e ()
(“ ) -b-l—g-—$3.75/c;1

bl ST a3y |l Sl lad psy
(\) Sthe

il 13) sl 551 sall g la il plUsi L&Y (IRR) adall g Lo 50 Jane 5a Le
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1 St
P = 100,000 A = 40,000 /Year
T o
-
t 4 il
1 2 3 19 20

P=A(PIA; 5
100,000 = 40,000 (P 1 A; ,,)
(PIA ) =25
o (V6= V) paa (od 2gd o3 e, %, (3o 43 da Lo Juaai ia
Pl A; 5) =2.497
S I=40%
=% IRR = 40%
Al cya Aaal Lo Wl Jand Ty 8 i 05 (S
A 40,000 )

i_ _—

P = 700,000 =90 %

(Equivalence of cash flows) daait LB AT 58185

Ayl Byl prlia ooal 4103 358 Y ne 5588 e JL Jass 435S 24 a2y
Al Gt s vie 3,08 g dadl O 2t

Lol Lagilly eddainndl Laglly (Ldlal Loyl (i 40285 lElas ¥ anad U< 1)
O Al o) 31 Asase

il (5 5bad s v (equivalenca) sS4l eaboazi¥l ala il ks dgng pe
Sobaal sl e oo STl ol ¥ asad 5810 ¢ of oKy

3aly piapa dic (yiliay MARR it JUl (e sie oad O 13 s 5l Saa
bl e gl die (iiGn G Lgili a0
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(V¢) JLie
aie GV Ga Cilytar B 30y § 1337 Lol 43185 asslt $7000 Lo Ja
i=10%
s Jod
(Rlladl dailh alaasaly) (V1) £ = 0 de addll 43l
Present Value (1) =P V(1)= $ 1000
PV(2)=F(PIF,,,)
(PIF 153 =07513 e dmai (V= 1) Jyaa e
> PV (2)=1331(0.7513) = $ 1000
[ = 10% xc yatilSia ylasdll ol U3 e
A guandel 1 40,403 381 Solad 470 Aoty At ARSI Lyl
13 L 3yasd (3 LR Galaaly 48U (g 000 530 Ln 4 251138 (gl
- addad 4315 o ) Labeasd) pilay (Jysia & aoidl
ga S Lt laslael 5 aak 8l oaliasiVl Sl as Y LR WPER TRV
dagdll o(Future Worth) adin.d 1agll ¢ (Present Worth) adlall Lagll s ooy oya 3l
(Benefir / ¥l (N 8, G of G (Y 53360 Zyuss «(Annual Worth) dpid
(internal  JIalal g lasnu¥l Jasay «Cost ratio or saving to investment ratio)
rdalle 5 ySAal Luwaddl ol panll o jazi 4D Oy e p3iva raze of return)
(30) JGe
Miewlg@?&jm.#&m%ﬁhiﬁﬂgyhywshﬂ PREG M
D3a (gabeatdl ya) 450,000 kwh | year aslrasad Ge ol 3 5akiy § 700,000
3051 howh olygSl saun S 13 MARR = 10% p3a53 35330 03 - ilyian g
¢ (galaiil yaall sl Ja § 500 504 4yl 5 ULl das,

(V. ailalt il 3 00)
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P YIS (S il Gl Jan

( EOY s\l 44l Cash flow agaddi oAz
0 - $ 100,000
1 450,000/ kwh ($ 0.06/ kwhk) = & 27,000
2 £ 27,000
3 3 27,000
4 3 27,000
5 $ 27,000
6 $ 27,000
7 | $ 27,000
8 $ 27,000
9 3 27,000
10 - § 27,000 + 500 = 27,500

. o J

Ayt daalg A i) da Gl A o) Aoyl

cAgla Alle o Y A8l WSS S Jpad Al Aal) G ylia #

(e () e Al o ) Lail caliiad) JS Jyad Adined] Tadl el e %
Aaled (185 Galadl JUl deg p piall 350 500 Algs aie 48 sale) iy raa
(el pi B jlall

553 JOL. Aalbiia By Apllgie ) Lpaill 88 S Jpas sl el et
(s 3ohe 0S5 Gkl Jad) 3) Luljal
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el o3a 527 (Salvage value) el 3 «(annual savings) Ssiall 58 0 ccost)
sdamye 2l 5L Lasy gl LISl 5 580 5 . 2 sl il elye glazinly
¢ Lopalh 2000 550 00 pas,
PW gl 3 (Present Worth) Adlall Landlf %
FW \d 34 (Fature Worth) ..l dagnl
AW L 345 (Annual Worth) 4o il Lagdll

babashl e gl of Je AW T F 1 P sl 3LV O
(S5 Auliad) 2301 421 238 0 28500 LasYl (. olline MARR sie Ztni s,
e duanto Uill PW I FW Y AW Ll iy 13 4 iay 1 Lpobazd) 4581<5,
(10) Jdl i 3,83 pill patsica i gl PW L FIW 3 axall Aagil s
PW,FW,AW (s JS Cauai,

sl Biasl alaa¥ P/ A Jeladl platuly £ 908l PW Adlott Aoyt abony
MARR = 10% « iy 10524 8 27,000 (551l 5i,11 4l i ¢ SIS

O Al oW ) b 55k 504 $ 500 i) dagdh puad PIF Jaladl pladinly,
of Lemda iy ol ey s daid § 70,7000 gao-dall S sy L W Al

(Eadal 4y,
-+ PW'= - $100,000 + 27,000 (P14 1 10) + $500(P I F ,y,.)
(Pl A 1 1) = 6.1446 (A=) Jpam cra

(PIF 1 ,0) = 0.3855
-+ PW = - 100,000 + 27,000 (6.1446) + 500 (0.3855) = § 66,097

e TSN I Lol (g p g pal) 231,40 LA Zaul of s Aaustlhaia
Al aad WG al g 5adl a4 66,097 §
gadl FW - Llgad) agilh alagyd o

olall pastuy . 5 5l vl LS ie ¢ 36 it ixcll s FW e Laai
FIA daladl g2ty oy 5 30 ks aie 203 § 700,000 33153 dljas) F/ P
Sl 10 g o 5dll jae (130 8 27,000 et 80 2ol i Dol @l alayY
Ciliad lld ey 5 pilall arall Ll mie Labub acyon 0 $ 500 Sl Lasd 4,83
-5 bl

(T ~ 43kl L:.qu 3_)1..\.1)



FW = - $100,000(FiP 1,00+ $27,000 (F1A 1, ,0) + 8500
e s (A= 1) yan (e
(F 1Py )=25937
(F 1A o) = 159374
. FW=$ 171,399
cglad g g phall B o gn gl Ll Lagill <3
P g asdall AW dgpbull dagdll alagf #
PR CHISPE ACEIPR TRWICAW G ITHPRCL E PR A P AL PPERTEC
- sl sae il g
& 4l 451 A/ P Jalall plazsuly
Sl Gl A 7 F Jalall lansal,
AW = - $100,000 (Al P00 )+ $27,000+ $ 500 (A1 Fyj 1)
e Gaad (A= 1) dyaa (e
(Al P g 1) = 01627
(A1 F 00 = 00627
- AW = $ 10,751
S O3l MARR = 10% se i (jzasiad day s 4l edagaill 238 ¢pa Jandy
o ity (o Lae . cpgiusll - 38l aya0)] pUatl Baadal (e ple JKI 870,751 gl
saten O g e 838 G Y sado 38 Ara se lgasen PW, FW, AW (a JS
el ) Agn s (se Jualsizy
SLaliwt 1 3 853 dotud 9l ARSI I 5 0LaN A
(BCR) 5 ga A0S Y 52586} puutd 3
(SIR) Jsa sty sladiaWi 3 o3 M dgul 34504
S Al Zayil) cand o a8l aras) Aial Aasil Cruens ol oha colual
bagiy Lol s o il

(Y . aslk \...Lun le.ﬂ)
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PV {(savin

SIR 5 BCR 33uill s (PV = Present Value) Epn SIR=""37 et i )
cesalai W A0 a3V jal Ly
(Costs) «all&s\ly (Benefits) ikl 3 el Lo 332 amy
cCpaddiand e 4l ae g Yy ectiliaedly g Lo JS 3l G yad
clpadl g (gt sy Al gy oGRSl S sl g,
padoaall 268l 233y e panll RSl (05 UM G 2l ¢ ileall 038 g
A5 o e n gl anll gra Sl RIS 1) st B 1365 o any
- dllad g g sl
gasdall Ly (8 00 g Apulu Y1 ZESH a5 )1 2EG o6 (ve) Jladl &
B2l LA S hgu 500 ULl L (PW) Zeill Aagll g i3 ey Lt
| - NTT LS PP YRR
sl &Sl PW = $ 27000 (P 1A, 0 ) = § 165,900
gl Lol PW = $500 (P 1 Fp) 10 ) = § 193
il apaal 4llall Ll = § 165,900
u..ns.m Llladl Lugill = $ 700,000 - $ 193 = $ 99.807

. _ 165,900 _
. BCR = 99,807 = [.66

ol VUG )G g sl i aalll e ST BOR Gya
Internal Rate of Return  A1.A01 £ o piue™i JTise

IRR 33a 31 & 3ays 53,

pradll Jama _,i (interest rate) 32880 Jaxa 4l il g Lot Jane i ya,
ot Atlall Laaill 4 ylua &_{_;.&Ai A4Sy i:d‘hll et Unsns (o3 (discount rate)
(MARR) (5 yia Lo il Jil Jane (0 538 Uy pasadl JRR Jandl 1S 1 & 4 -l
cAled g g plall AT ) oK il

lke (i Lgabsatu¥ (IRR) Ay sk opbimiy dualil) Jlae Y1 calaacd e 16
il e 3a3me 01365l MARR
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(V1) Jis
onidall el pell agnad oMt 48T juiea iSe 4] 3 jhe Jpal fpdiad Saay padSG
$3luatiW o 3051 450,000 kwh/ year aalr szl oe galdll 80 Ha%, § 100,000
$0.067 el s GIS Y MARR = 10% pa35.3 38 320 23 . Calgin 10 )il

IRR caunl $ 500 sadl Llgs b (Salvage value) Wl a4 kwh

et
P = $ 100,000
n=10
A = (450,000 kwh) ($ 0.06/ kwh) = $ 27,000
F=500(PIF ; o) ULl Adanadl Lall
P VS Al oS3y

$100,000 = 327,000 (P 1A ;,)+$500(P/F, 10
IRR Lalall g losiu¥! Joney 4050 Abaledl 238 Jusgd U Sagd garsdy
ety Aladl il phanialy Lyla oSy of Rlabaal) o3 cobucad T Gl guabyy 2o
(\‘l - \) iy (A—- \) Cre Jalanll sacluas g (rrial & error)
Uslaally e oSash P, A asily LHEA 5 psiem @il Zash o] gy
$100,000 = $27,000 (P (A ;)
100,000 '
(P/Ai,IO)=W=3‘7037
(PIA; 10) =3.7037,n=10 xe (Y1~ 1) LI (A=) e dolaall b Caailly
t Sl eand
3.7037 o3 M dasd il pay (P1A 55 10) = 3.5702 o aai (VY = V) dsaal b
i=25%'ol et
i=20% sio (P1A ;5 ,0)=4.0925 fasi (0 = 1) dpasll b
24% (g5l IRR 1T 3a o i ey 3 e g
csboms 53y ¢ ealeaiVl tatll T ol ali g alaiialy el Jall la (S
IRR = 23.8% oy

(Y - 46l Ll 3 44))
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(3Rl Jall (ge dujé 4
gl of (N 2d5 IRR = 23.8% Aasll (i MARR = 10% 4,20 o e
' Jlas ol
(Life Cycle Costing) olux315395 31553
Lol Sand 3l g ol Blaall 3350 LBNSS g3 (LCC) S yally 4 3as (s
P Asladl (10 LOC Je Jnady. U Laasll sae sk Gaadally of HaN A0 28
LCC = PV (Purchase cost) + PV (Saving or operating cost) (7)

PV = Present value = Zlall 1agll

(W) Jile

$ 1000 Y pliass $ 30,000 laeleall 4315 . 3. e slpa Lilia plyl oy
~ple JS 56,000 Bl 28085 il gis 70 axdi gesd ple S Gluall ol aY

Al ole JS Dbl o 50Y § 500 ) glisay § 25,000 wlyill Laleall Ly
ele S $ 70,000 Ty

selill Mo hzloall oalta 8 5Lall 5,50 IS s MARR = 10% ciks 13}
hlazdl 5 Lagal 5S31y bl haaleall,

f
bl BBl B 3 5SSl Betall Pl g ;
(2) EQY (1)

OJ { J 2 J 3 J 4 ! j) 0 J ! J 2 J 3 J 4 5 1 j
P = 25000 10000 10000 10000 Gh:ifs 10000 p=30,000 6000 6000 6000 <wWloiss gpoo
500 500 500 wealteids 500 1000 1000 1000  adpalloafis 1000

e r——— Corec— i m—

10,500 10,500 10,500 10,500 7000 7000 7000
e deand (2) (1) cpallall e (7) o35 Aoted Gaday
LCC (i) = 30,000 + 7000 (P 1 A 1, ,,)
= 30,000 + 7000 (6.1446)
= $73,012
(Y - G e )
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LCC (2) = 2500 + 10500 (P A 1, )
= 2500 + 10500 (6.1446)
=$89518
abasdl €Y1 SWaa Yl e 5ol e sl hilin oys o asd Geludl Jall ye
(A) Jts
¢ Lolatil Joadl o iV
: Y o
ple JS 8 74500 Jaaish G315 § 4000 S gl (4ed
: Ydliaa
ple JS 875000 Jardall 4S5 $ 3000 S sadl el
i 10 yanlly 10% puaidll Jina
s Joett
e deand (V) ok Aaladl Gabay
LCC = PV (Purchase cost) + PV (Operating cost)
LCC (1) = 4000 + 14500 (P A 1 ,0)
= 4000 + 14500 (6.1446)
= $ 93096
LCC (2) = 3000 + 15000 (P/ A JO.JO)
= 3000 + 15000 (6.1446)
= $ 95160
stV Laa V) 58 3 53 ) Sl yadl Gl by e,

(¥ -Gl ol 5 s1)
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(Y8) Jlie
2 N hﬁjﬂbmi;ﬂm‘d}dlwwyeimlcﬁi & bl i

sl (5 sl 3l Aalsal) ol
5Yr $ 3,000 $ 10,000 2cm Jsdl gl
5Yr 54,500 $ 15,000 5cm Gl g il

[ = 15% oS 13 Jiadl e il o
s dal
P = 10,000 A =.3,000 p = 15000 A = 4,500

SEREENUNNNY

1 2 3 4 1 2 3 4 5

Js¥ g gt B T
A ol Laghl) — i g0 Atlal Laill = kel sl il
Net Present Value = NPV = Py (Saving) - PV (cost)
PV, (cost) = § 10000
PV, (saving) = 3000 (P/ A 5 ;) = 3000 (3.352) = 10056
.. NPV, = 10056 - 10000 = $ 56
PV , (cost) = § 15000
PV, (Saving) = 4500 (P /A | 5) = 4500 (3.352) = 15084
- NPV 5 = 15084 - 15000 = § 84
SINPY 1) sl s ol (5 em ) 5all) At A1 leas iy e,
Taxes and Depreciation £t A8 g b st
iy Al Sl g5 5l 550 Jlst 4l e MYl ]yl

(¥ -Gl Gl 5101)
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iy A gy il B Ll 8 slae Yl b dass o
o s olall sy ; R3Sy Apatl il AW Gy

Depreciation =D = 5950
Life rime )
(¥+) Jlie
(D) AW s ?l_,r.i 10 (gimd y8Y) o 3ac y § 10,000 2SN Mo $lyan you
2 et
p= 31099 - 51000/ year

10

2z (Saving) g Aags colua a3y TR jsasll (Tax rate) cailsiall Jandd e
AN Daleall b adf el pami
After Tax Saving = ATS = A - ((A - D) (TR))

&

ITEN
il piall pumi 3ay sl = ATS
A=A
SN Jses =D
(¥)) Jtis
A = § 2000 ! year
P =$10,000
Life = 10 year
Ti“-ggs? - 10,000 7000 bl prat s !
Life time 10
< ATS = 2000 - (2000 - 1000) (0.33)
= 2000 - 330 = $ 1670 | year
Inflation pizadl!

b Olleadl 3253 ol iy Aay 5 8 550 550 el (Sl e 6
-alaadl 550 aDhdad
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Time Value of Money Faclors - Discrele Compounding

i= 10%
Single Sums _gliform Series Gradient Series
ToFindF | ToFindP | ToFindF | ToFindA | ToFind P | ToFindA § ToFind P | To Find A
Given P Given F Given A Given F Given A Given P Given G Given G
n (FIP,i%.n) | (PiF.i%.nm | (FIAi%,0) (AlF,1%,n) | (PlA,i%, 0} {AIP,i%.n) } (PG % ) {A]G,i%,.m)
1 1.1000 0.9091 1.0000 1.0000 0.8091 1.4000 0.0000 0.0000
2 $.2100 0.8254 2.1000 0.4762 1.7355 0.5762 0.8264 0.4762
3 1.3310 0.7513 3.3100 0.3021 2.4869 0.4021 2.3201 0.9358
4 1.4641 0.6830 4.6410 0.2155 31689 0.3155 4.3781 1.3812
5 1.6105 0.6209 6.1051 0.1638 3.7808 0.2638 5.8618 1.8101
8 1.7716 0.5645 7.7158 0.1298 4,3553 0.2296 .6842 2.2236
¥ 1.9467 0.5132 0.4872 0.1054 4.8664 0.2054 12.7631 2.6216
4] 2.1438 0.4685 11.4350 0.0874 5.3349 0.1674 18.0287 3.0045
9 2.35782 0.4241 13.5795 0.0728 5.75%0 0.1728 19.4215 3.3724
i0 2.5937 0.3855 15.0374 0.0627 6.1446 0.1627 22.8913 33,7255
i1 2.8531 0.3505 19.65212 G.0540 64051 0.1540 26.3963 4.0641
12 3.1384 0.3188 21.3843 0.0468 6.6137 0.1468 20.8012 4.3684
13 3.4523 0.2697 245227 0.0408 7.1034 0.1408 33.3772 465988
14 3.7975 0.2833 278750 0.0357 7.3667 0.13587 36.8005 4.9955
15 4.1772 0.2394 31.7725 0.0345 7.6061 0.1315 40.1520 £.2789
16 4.5950 0.2176 35.9497 0.0278 7.8237 0.1278 43,4164 5.5493
17 5.0545 0,1978 40.5447 0.0247 8.0216 0.1247 46.5819 5.6071
18 5.5599 0.17839 45.5982 0.0219 8.2014 | 01219 40,6395 6.0528
19 €6.1158 0.1635 51.1591 0.0195 8.3649 0.1185 52.5827 6.2861
20 6.7275 . 1456 57.2750 0.6175 8.5136 0.1178 55.4069 6.5081
21 71.4002 0.1351 64,0025 0.0156 B.64B7 0.1156 58.1085 6.7189
22 B.4403 0,1228 71.4027 0.0140 B.7718 01140 60.6893 6.9180
23 B.9542 01117 79.5430 0.0126 6.8832 0.1126 B3.1462 7.1085
24 8.8457 0.1015 £83.4973 0.0113 B.2847 01112 654813 7.2881
25 10.8347 0.0523 ‘§B.3471 0.0102 9.0770 0.1102 67.6964 7.4580
28 11.9182 {.0839 109.1818 | 9.159E-03 9.160¢ 0.1092 §9.7940 7.6186
27 13.1100 0.0763 121.0999 | B.258E-D3 9.2372 0.1083 T.7773 7.7704
28 14.4210 0.0683 134.2099 | 7.451E-03 9.3066 0.1075 73.6495 7.9137
29 15.8631 0.0830 148.6309 | B.728E-03 9.3696 0.1067 75.4146 8.0489
30 17.4494 0.0573 164.4940 | 6.079E-03 9.4269 0.1081 77.0766 8.1762
36 30,9127 0.0323 2981268 | 3.343E-03 9.6765 0.1033 851194 B.7985
42 54,7637 0.0183 537.6370 | 1.860E-03 9.8174 0.101p 80.5047 8.2188
48 97.0172 0.0103 960.1723 | 1.044E-03 8.B968 0.1010 94.0217 8.5001
54 171.8719 | 5.81BE-03 { 1.708E+03 { 5.852E-04 9.9418 0.1008 96.2763 8.6840
60 1 304.4816 | 3.284E-03 § 3.0356+03 | 3.295E-04 9.9672 0.1003 97.7010 9.8023
66 | 539.4078 | 1.B54E-03 | 5.384E+03 { 1.B57E-D4 8.9815 0.1002 $6.5910 8.8774
72 § ©55.5938 | 1.046E-03 [ 9.546E+03 | 1.04BE-D4 8.98085 0.1001 89.1419 9.9246
120§ 9.271E+04 | $.079E-05 ]| 9.271E+05 | 1.079E-08 9.6859 0.1000 90.9850 9,9987
180 § 2.823E+07 | 3.543E-08 § 2.8B23E+08 | 3.543E-09 10.0000 0.1000 95,9909 10.0000
360F 7.968E+14 1 1.255E6-15 | 7.968E+15 | 1.255E-168 10.0000 0.1000 100.0000 10.0000

(A-V)Jgdam
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Time Valua of Maney Factors - Discrete Compounding

i= 12%
Single Sums Unifarm Series Gradient Series
ToFindF | ToFindP § ToFindF | ToFindA | ToFindP | ToFindA | ToFnd P | To Find A
Given P Given F Given A Given F Given A Given P Given G Given G
n P reny | (PPN | (FJAI% ) | (AFi%,m | PIAI%.) | (AP0 § (P|G.i%,n) | (AG.i%.n)
1 1.1200 0.8929 1.0000 1.0000 0.8029 1.1200 0.0000 0.0000
2 1.2544 0.7872 2.1200 04717 5901 0.5817 0.7972 0.4717
3 1.4040 07118 33744 0.2963 =.4018 0.4163 2.2208 0.9246
4 1.5735 0.8355 4.7783 0.2092 3.0373 0.3292 41273 1.3589
5 1.7823 0.5674 6.3528 0.i574 3.6048 0.2774 6.3870 1.7746
g 1.9738 0.5066 B.1152 0.1232 41114 0.2432 8.6302 21720
7 2.2107 0.4523 10.0880 0.0991 4.5638 0.21914 11.6443 2.5515
8 2.4760 0.4039 12.28097 0.0813 4.9676 0.2013 14 4714 29131
] 2713 0.3606 14.7757 D.0677 5.3282 0.1877 17.3563 3.2574
10 3.1058 {.3220 17.5487 0.0570 5.6502 Q.1770 20.2541 3.5847
11 3.4785 0.2875 20.6546 0.0484 59377 0.1684 23.1288 3.8953
12 3.8960 0.2567 24.1331 0.0414 6.1844 0.1614 25,9523 4.1897
13 4.3635 0.2292 28.0291 £.0357 6.4235 0:1557 28,7024 44583
14 4.8871 0.2046 32.3926 0.030% 6.6282 0.1509 31.3624 47317
15 5.4736 0.1827 37.2797 {.0268 8.8109 0.14E8 33.9262 4.9803
16 6.1304 0.1631 427533 0.0234 6.89740 0.1434 36,3670 52147
7 6.8680 0.1456 48,8837 0.0205 7.1186 0.1405 38.6973 5.4353
18 7.6900 0.1300 55.7487 0.017¢ 7.2487 0.1379 40.9080 5.6427
18 8.6128 0.1161 63.43%7 0.0158 7.3658 D0.1358 42,9979 58375
20 8.6463 0.4037 72.0524 0.0138 7.4604 0.1339 44,9576 6.0202
2t 10.8038 0.0826 81.6937 0.0122 7.5620 0.1322 £5.5188 6.1913
22 12.1003 0.0826 82,5026 D.0108 7.6446 0.1308 48,5543 6.3514
23 13,5523 0.0738 1046029 | B.560E-03 T.71B4 0.1296 50,1776 6.5010
24 15.1786 0.0658 .118,1552 | B.463E-D3 7.7843 0.1285 51.6929 6.6406
25 17,0001 0.0588 133.3239 | 7.500F.03 7.8431 0.1275 53.1046 B.7708
26 19.0401 0.0525 150.3338 | 6.652E-03 7.8957 0.1267 54 4177 58921
27 21,3249 0.0469 168.3740 | 5.904E-03 7.8426 0.125% 55.6369 7.0049
28 23.8830 0.0418 180.6088 | 5.244E-02 7.9844 0.1252 56.7674 7.1008
29 26.7499 0.0374 214.5828 | 4.660E-03 8.0218 0.1247 57.81414 7.2071
30 29.9509 0.0334 241.3327 | 4.144E-03 8.0552 0,1241 58.7821 7.2974
36 59.1358 0.0169 4544031 | 2.064E-03 3.1924 0221 63,1870 7.7141
42 116.7231 | 8.567E-02 § ©64.255: 1.037E-03 8.2610 [0.1210 B85.8509 7.9704
48 § 2303508 | 4.340E-03 § 1.912E+03 | 5.231E-04 8.2072 D.1205 67.4068 B.1241
54 454,7505 | 2 1D9E-03 § 3.781E+03 | 2.645E-04 B.3150 0.1203 68.3022 8.2143
60 & 897.5060 ! 1.144E-03 | 7,472E+03 ] 1.338BE-04 | 8.3240 0.1201 68.8100 8.2664
66 | 1.772E+03 | 5.644E-04 | 1.476E+D4 | 6.777E-05 8.3286 0.1201 69.0048 8.2961
72 § 3.497E+03 | 2.860E-04 f 2 B13E+04 | 3.422E-05 8.2310 0.1200 69.2530 B8.3127
120 § B.OSTE+05 | 1.241E-06 § 6.714E+06 | 1.480E-07 8.333 0.1200 €9.4431 8.3332
180§ 7.222E+06 | 1.383E-00 [ 6.026E+08°'| 1.650E-1D 5.3333 £.1200 60,4444 8.3333
360 5.230E+17 ] 1.912E-18 § 4.3585+18 | 2.205E-10 8.333) £.1200 89.4444 8.3323

(A- V) Jots
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Time Value of Money Faclors - Discrete Compounding
i= 15%

Singie Sums Uniform Series Gradient Series
ToFindF | ToFindP { ToFindF | To Find A ToFindP | ToFind A [ ToFind P | To Find A
Given P Given F Given A Given F Glven A Given P Given G Given G

DL EIRen) | PP § (FIAG R | (AF1%.0) | PIALN) | (AP1%.m § (PIG %) {A]G,1%,n)
t [ 11500 0.6606 1.0000 1.0000 0.8606 1.1500 0.0000 0.0600
2 | 13z 0.7561 2.1500 8.4651 16257 0.8151 0.7581 0.4551
31 15200 0.8575 3.4725 0.2880 22832 0.4380 2.0712 0.9071
43 17490 0.5718 4.0934 0.2003 2.8550 0.3503 3.7854 1.3263
5 ¢ 20114 0.4072 6.7424 0.1483 33522 0.2083 5,7751 1.7228
6§ 23131 0.4323 77537 01743 37845 03642 7.6366 2.0672
7 § 28800 0.3759 11.0668 0.0204 4.1604 0.2404 101624 | 24438
5 § 30580 0.3269 13.7268 | 0.0728 4.4873 0.2229 124807 | 27813
p 4 35178 0.2843 167856 | 0.0506 47718 0.2056 14.7548 | 3.0922
10§ 40456 0.2472 1§ 203037 | 0.0403 5.0188 0.1593 16.9705 | 3a3man
1 F 46523 02148 § 243453 | ©0.0411 E2337 0,191 161269 | 3.6549
12§ 53503 01868 | 29.0017 | 0.0345 5.4208 0.1845 21.1848 | 3.0082
i3 f e.1528 0.1525 34.3518 | 0.0291 5.5831 0.1791 231352 | 4.4438
14 & 7.0757 0.1413 | 40.5047 0.0247 5.7245 0.1747 249725 | 4.3624
15§ 81371 0.1220 | 475804 | o0.021p 5.8474 0.1710 | 266930 | 4.5550
6 | 63576 09069 § 55.7175 | 0.0179 5.0547 07870 | 282860 | 47522
17§ 07813 | 0.0920 85.0751 0.0154 6.0472 0.1654 287828 | 4.0251
18 fF 123755 | 00808 | 758364 | 00132 6.1280 0.1632 31.1565 ] 5.0843
198 142318 | o0.0703 BB.2118 | 0.0113 6.1982 0.1613 32.4213 | 52307

20 16,2665 0.0611 102.4436 | 0.761E-03 6.2593 0.1588 33.5822 5.3651
21 18.3215 0.0531 118.8101 | 8.417E-03 6.5125 0.1584 34.6448 54883
22 § 21.6447 0.0462 137.8316 | 7.266E-03 6.3587 0.1573 35.6150 5.6010
23 B 248915 0.0402 159.2764 { 6.278E-03 6.3088 0.1563 36.4008 5,7040
24 ¢ 286252 0.034g 184.1678 [ 5.430E-03 6.4338 0.1554 37.3023 5.797p
25 ) 32.9190 0.0304 2312.7930 | 4.699E-03 65.4641 0.1547 38.0314 5.8834
26 § 37.8568 0.0264 2435.7120 | 4.070E-D3 6.4508 0.1541 38.6918 5.9612
27 § 43,5353 0.0230 263.5688 | 3.526E-03 6.5135 0.1535 39.2890 6.0319
28 50.06856 0.0200 327.1041 | 3.057E-03 8.5335 0.1531 38,8283 6.0960
28 § §7.5755 (L0174 377.1697 | 2.651E-03 6.5509 0.1527 40.3148 8.1541
3§ 662118 0.0151 434.7451 1 2.300E-03 6.5660 B.1523 40.7526 6.2066
36 ¢ 153.1519 | 6.520E-03 | 9.014E+03 | 9.850E.04 6.6231 0.1510 42.5872 6.4301
42 | 354,2495 | 2.823E-03 § 23556403 | 4.246E-04 6.6478 G.1504 43.5286 6.5478
48 § 8194007 } $.220E-03 § 5.456E+03 [ 1.833E-04 6.6585 0.1502 43,9997 6.6080
54 § 1.805E+03 | 5.276E-04 | 1.263E+04 { 7,918E-05 6.6631 6.1501 44.231% 6.6382
60 k 4384403 | 2.281E-04 J 2.922E+04 | 3.420E-05 6.6651 0.1500 44.3431 6.6530
-86 § 1.014E+04 | 9.861E-05 | 6.760E+04 | 1.479E-05 8.6660 0.1500 44.3867 6.6602

72 § 2.346E+04 | 4.263E-05 || 1.564E+05 | 8.395E-D8 6.6664 0.1500 44.42214 6.6638
120§ 1.822E+07 | 5.203E-05 § 1.28tE+08 ] 7.805E-09 8.6667 01500 44.4444 6.6667
180} 8.426E+10 | 1.187E-11 | 5.617E+11 | 1.780E-12 6.6567 0.1500 44.4444 B.6G67

260§ 7.090E+21 | 1.409E-22 § 4.7338+22 | 2113623 £.6667 D.1500 44,4444 £.6667

(Yo - V) Jguis
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Time Value of Money Faclors - Discrete Cormpounding
i= 20%

Single Sums Uniform JS-eries Gradient Series
FoFindF | ToFindP § ToFindF | TaFindA | ToFindP | ToFindA § ToFindP | TeFind A
Given P Given F Given A Given F Given A Given F Given G Given G

n | FiPi%.n | (PIF%n) | (FIai%n) | (AFI%.n | @aisn | APSn § (PR | (A18,1%mn
1§ 1.2000 0.8333 10050 1.0006 0.8333 1.2000 § 0.0000 [ 0.00G0
2§ 1.4400 0.6944 22000 | 0.4545 1.5278 0.6545 0.6944 D.4545
31 1.7280 0.5787 3.6400 0.2747 2.1065 D.4747 1.8518 0.8701
4 & 20738 0.4823 5.3680 01663 2.5887 0.3863 3.2086 1.2742
5 § 24883 0.4019 7.4418 0.1344 2.9908 0.5244 4.9061 1.6405
8 | "Z.c8g0 0.3348 9.9209 0.1007 3.3255 6.3007 .5806 16788
71 as8az D.2791 12,8159 | 0.0774 3.6046 0.2774 8.255% 2.2902
8 | 42998 0.2326 § 164891 | 0.0506 3.8372 0.2606 0.8831 25756
o § 51508 0.1938 [ 207889 | ©£.0481 4.0310 D.2481 114335 | 2.8364
10§ E1917 0.1616 § 250567 | 0.0385 £.1925 62385 I 128371 | 30738
11§ 7.4301 01346 § 82.1504 | 0.0311 23271 D311 | %4.2330 |  5.2802
12§ 2.9i61 0.4122 § 395805 | 0.0253 4.4392 0.2253 | 154667 | 3.4B41
138 106993 | 00035 | 48.4966 | 0.0208 4.5327 0.2205 § 165882 | 3.6507

14 12.8302 0.077¢8 59,1558 0.0169 4.6106 0.2189 17.6008 3.8175
5 15.4070 0.0648 72,0351 0.0138 4.6755 0.213g 18.5005 2.0588

16 16.4884 0.0541 87.4421 L0.0114 £.7238 0.2114 18.3208 4.0851

17 § 22,1861 0.045¢ 105.9206 | 9.440E-03 4.7746 0.2094 20,0419 41876
18 26.€233 0.0376 128.1167 | 7.805E-03 4.8122 0.2078 206805 4.2975
19 31.9480 0.0313 154.7400 | 6.462E-03 4.8435 0.2085 21,2428 4.3861
20 7 38.337¢ 0.026% 186 6860 | 5.357E-03 4.8696 0.2054 21,7385 4.4643
21 45.0051 0.0217 225.025% § 4.444E-03 4.8913 | 0.2044 224742 4.5334
22 55,2061 0.0181 271.0307 | 3.680E-D3 4.9084 0.2037 22.5546 4.5941
23 § 66.2474 0.0151 326.2360 ] 3.065E-03 4.9245 0.2031 22 68687 4.6475
24 78.4368 0.0t26 352.4842 | 2.546E-03 4.8371 0.2025 23.1760 46943

25 § 053962 0.0108 471.8811 | 2, 119E-03 4.9478 0.2021 23,4275 4.7352

26 § 114.4755 | 8.735£-03 | 567.3773 | 1.762E-03 4.9563 0.201¢8 23,6460 4.7709

27 § 137.3706 | 7.28DE-03 | 681.8528 | 1.467E-03 4.9636 0.2015 23.8353 4.8020
28 § 164.8447 | 6.D6GE-03 | 819.2233 | 1.221E-03 4.8687 . 0.2012 239951 4.8201
28 § 197.5136 | 5.055E-03 § 984.0680 { 1.016E-03 4.9747 0.2010 241406 4.B527
30 § 2373763 )} 4£.213E-03 § 1,182E+03 | 8.481E-04 4.9789 0.2008 24 2628 4.8731
36 § 7088019 | 1.411E-03 § 3.539E+D3 | 2 BZGE-G4 49929 0.2003 247108 4.8461
42 § 2116E+03 | 4.725E-04 § 1.058E+04 | 9.454E-05 4.9978 0.2001% 24 8890 4.0801
48 § 6.320£+03 | 1.582E-04 § 3.159E+04 | 3.165E-05 4.8082 0.2000 24.8581 4,9924
54 § 1.887E+04 | 5.299E-05 { §.435E+04 § 1.060E-05 4.5097 0.2000 24,8844 49971
60 § 5.635E+04 | 1.775E-05 § 2.817E+05 | 3.549E-08 4.9908 0.2000 24.8942 4.9989
66 | 1.6B3E+D5 | 5.043E-06 | 8.413E+05 | 1.158E-00 5.0000 0.2000 24.9979 4.8908
72 § 5.024E+05 | 1.990E-08 [ 2.512E+06 | 3.981E-07 5.0000 0.2000 24.8982 4,9999
120F 2175400 | 2.450E-10 § 1.568E+90 | 8.200C-11 5.0000 0.2000 25.0000 5.0000
THO§ £ 700114 | S800L-15 § BO4SLE 14 | $.110E-15 5.0000 02000 25,0000 £.0000
360 § 3. 201E+28 | 3.124E-29 § 1.600E+29 | 6.24DE-30 5.0000 0.2000 25.0000 5.0000
(VWY - V) Joe
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Time Value of Money Faclors - Discrete Compounding

i= 25%
Single Sums e Uniform E@ries — Cradient Series
Yo Find F | 10 Find P ToFindF | ToFindA | ToFindP | ToFind A | 1o FindP | ToFind A
Given P Given F Given A Given F Given A GivenP | GivenG | GlvenG
n_j (FiP.1%,n) | (PIF,1%,m § (F]A.i%,n) (AF.i%,m. | (PIA1%.n) | (AIP,1%,n) (PiG 1%} | (AIG,1%,m)
1 1.2500 0.8000 1.0000 1.0000 0.8000 1.2500 0.00G0 0.0000
¥ 1.5€25 0.8400 2.25C0 0.4444 1.4400 0.6244 0.8400 0.4444
3 1.853i 0.5120 38125 02623 | 1.852D 0.5123 1.6640 0.8525
4 2.4414 D.4086 5.7650 01734 2.3816 0.4234 2.B928 1.2248
5 3.0518 03277 8.2070 0.1218 2.6893 0.3718 4.2035 1.5631
8 A.8147 0.2621 11.2588 G6.08B88 2.9514 0.3388 5.5142 1.8683
7 4.76084 0.2097 15.0735 0.0663 3.16114 03163 6.7725 21424
8 5.8605 0.1678 ‘18,8418 0.0504 3.3289 0.3004 7.9469 23872
9 7.4508 0.1342 25.8023 0.0388 3.4631 0.2B88 9.0207 2.6048
16 9.3132 0.1074 23,2528 0.0301 3.5705 0.2801 9.9570 27971
1 11.6415 0.0859 42 5661 C.0235 3.6564 0.2735 10.8460 2.9563
12 14.551p 0.0887 54,2077 D.01584 3.7254 0.2684 11.6020 3.1145
13 18.1889 0.0550 68.7598 0.0145 3.7801 G.2645 12.2617 3.2437
14 22,7374 0.0440 86.9495 0.0115 23,8241 0.2615 12.8234 3.3559
15 28,4217 0.0352 109.8868 0.0001 3.8593 0.2591 13.3260 -3.4530
18 355271 0.0281 138.1085 0.0072 3.8874 0.2572 13.7482 1.5368
7 44 4000 0.6225 173.0357 § 5.750CE-03 3.0000 0.2558 14,1005 3.0004
18 555112 0.0180 218.0440 | 4.5801-03 3.0279 0.2540 14.4147 3.0co8
16 £0.3888 0.0144 273.5558 | 3.856E-03 3.8424 0.2537 14.6741 31222
20 86,7362 0.0145 342 6447 | 2 916E.03 3.6539 0.2529 14,8032 3.7667
21 108.4202 0.0092 429.6809 | 2.327E-02 38639 0.2523 15.0777 38045
22 135.5253 0.0074 538.1011 1.858E-03 3.8705 0.2519 15.2326 3.8365
23 162.4068 0.0059 673.6264 1.485E-03 3.9764 0.2515 15.3625 3.8634
24 |k 211,7582 0.0047 843.0329 | 1.186E-D3 3.88114 0.2512 154741 3.8851
25 § 2646878 0.0038 1054.7912 | 9.481E-D4 3.8849 0.2509 15.5618 3.8052
26 § 330.8727 | 3.022E-03 '} 1315.4800 | 7.575E-04 3.9879 0.2508 15.6373 3.8212
27 § 413.5903 | 2.418E-03 § 16503612 8.059E-04 3,9903 0.2506 15.7002 3.9346
28 § 516.9879 | 1.934E-03 § 2063.9515 4.845E-04 39923 0.2505 15.7524 3.8457
20 | 646.2349 | 1.547E-03  25580.9394 | 3.B75E-04 3.9938 0.2504 15.7957 3.0554
20 F 807.7936 | 1.238E-C3 § 3.2275+03 | 3.009E-p4 3.9850 0.2503 15.8316 3.9628
38 ¢ 3081.4879 | 3.245E-04 § 5.232E+04 8.116E-058 3.5087 0.2501 15.94581 3.9883
42 § 1175E+04 { B.507E-05 § 4.702E+04 2.127E-05 3.9897 0.2500 15,0843 3.9964
48 § 4.4B4E+04 | 2.230E-05 | 1.704E+05 | 5.575E-06 3.9909 0.2500 15.9954 3.9988
54 E1.711E+05 | 5.846E-08 § 6.842E+05 [ 1.462E-08 4.0000 0.2500 15.9986 3.8997
60 § 6.526E+05 | 1,532E-06 § 2. 610E+06 { 3.831E-07 4.9000 0.2500 15.8986 3.9999
BE ¥ 2.489E+06 | 4,017E-07 | 8.957E+08 | 1.004E.07 4.0000 0.2500 15.9999 4.0000
72 | 6.436E+06 | 1.053E-07 § 3.798E+07 2.633E-08 . 4.0000 0.2500 16.0000 4.0000
1204 4.25BE+11 | 2.349E-12 1.703E+12{ 5871E-13 4.0000 0.2500 16.0000 4.0000
180§ 2.778E+17 | 3.590E-18 [ 1. 111E+18 B'.QQBE-iD 4.0000 0.2500 16.6000 4.0000
360§ 7. 720E+34 { 1.795E-25 § 2.088E+35 3,238E-35 4.0000 0.2500 16.0000 4.0000
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Time Value of Money Faclors - Discrele Compounding

i= 30%
Single Sums Uniform Smeries — - Gragienl Series
ToFindF | ToFindP § ToFindF | ToFind A | ToFindP | ToFind A § ToFind P | ToFind A
Given P Given F Given A Given F Given A Given P Given G Given G
n f (FIP1%,n) | (PIF,i%,n) | (FIAR.N) | (AIF.1%,n) | (P|A BN} | (A]Pi% 0 § {PIG % 0} | (AIG,1% )
1 1.3000 0.7692 1.0000 1.0000 0.7652 1.3000 G.00C0 0.0G00
2 1.6900 0.5917 2.2000 0.4348 1.3609 0.7348 0.5917 D.4348
3 2.1970 0.4552 3.8900 0.2506 1.8161 0.5506 1.5020 D.8271
4 2.8561 03504 8.1870 0.1616 2.1662 0.4646 2.5524 1.1783
5 3.7129 0.2693 9.0431 0.1108 2.4356 0.4106 3.6297 1.4963
[ 4 8268 0.2072 127560 00784 2.6427 G.3784 4 5656 1.7654
7 E.2748 01594 17.5828 D.0568 2.8021 0.3569 5.6218 2.0083
8 8.1573 D.1226 23.8577 0.0419 29247 0.3419 8.4800 2.2156
9 10.6045 0.0943 32.0150 D.0312 3.0180 0.3312 7.2343 2.3963
10 13.7858 0.0725 42.6195 0.0235% 3.0215 0.3235 7.8872 2.5512
11 17.9216 0.0558 56.4053 0.0177 3.1473 0.3177 8.4452 26833
12 3§ 23.2081 D.0429 74.3270 0.01356 31803 0.3135 8.9173 2.7952
13 30.28675 0.0330 87.6250 0.0102 3.2233 0.3i02 8.3135 2.6855
14 3537338 0.0254 127.9125 0,0078 3.2487 0.3078 9.6437 2.9885
15 51.1859 0.0195 167.2863 0.0060 3.2682 0.3080 9.9172 2.0344
16 § 66.5417 0.0150 2184722 £.0046 3.2Baz2 6.3046 101426 3.0882
17 BG6.5042 00116 285.0139 | 3.5D9E-03 3.2948 0.3035 40.3276 3.1345
18 § 112.4554 0.0085 374.51B0 | 2.692E-03 3.3037 0.3027 10.4788 3.4710
19 § 146.1920 0.0068 483.9734 | 2.066E-D3 3.2105 0.3021 10.6049 3.2025
20 [ 190.0486 0 0053 530.1655 | 1.587E-03 3.3158 0.3018 10.7919 3.2275
21 § 247.0645 0.0040 820.2151 | 1.218E-03 3.3198 0.3012 10.7828 32480
22 f 3211839 0.0031 1057.2706 | 9.370E-04 3.3230 0.300% 10.8482 3.2646
23 8 417.5391 0.0024 1385.4635 | T.202E-04 33254 0.3007 10.9009 3.2781
24 ¥ 5428008 0.0018 1B06.00268 | 5.537E-04 3.3272 0.3006 10.9433 3.2890
25 F 7056410 0.0014 2348.0033 | 4.257E-04 3.3286 0.3004 10.9773 3.2979
26 F 917.3333 | 1.000E-03 § 3054.4443 | 3.274E-D4 3.3297 0.3003 11.0045 3.3050
27 § 1192.5333 | B.3B6E-04 § 3871.7775 | 2.51BE-04 3.3305 0.3003 411.0263 3.3407
2B § 1550.2933 | 6.450E-D4 | 5164.3100 | €.936E-04 3.3312 0.3002 11.0437 3.3153
29 § 2015.3813 | 4.962FE-04 § 6714.6042 | 1.489E-04 3.3317 0.3001 11.0576 | 3.3189
30 § 2619.9066 | 3.817E-04 § 8.730E+03 | 1.145E-04 3.3321 £.3001 11.0687 3.3219
36 §12646.2186] 7.90BE-05 § 4.215E+04 | 2.372E-05 3.3331 0.3¢00 $1.1007 3.3305
42 §F 8.1D4E+04 | 1.638E-05 | 2.035E+05 | 4.915E-06 3.3333 0.3000 11.1085 3.3326
48 § 2.946E+05 | 3.304E-06 § 9.821E+05 | 1.01BE-06 3.3333 0.3000 11.1105 3.3332
54 § 1.422E+06 § 7.032E-07 §| 4.740E+06 | 2.190E-07 3.3333 0.3000 114110 33233
60 § 5.664E+D6 | 1.457E-07 § 2.288E+07 | 4.370E-08 3.3333 0.30600 11119 3.3333
68 § 3.313E+07 | 3.018E-08 § 1.104E+08 | 9.054E-09 3.3333 0.3000 114111 3.3333
72 | 1.599E+0B | 6.253E-09 § 5.331E+08 | {.876E-0% 2.3332 0.3000 1111 3.3333
1208 4.7H2E+13 | 2.122E-14 § 1.571E+14 | 6 367E-15 3.3333 0.3000 11111 3.3333
160 3.234E+20 | 3.092E-21 § +.078E+21 | 9.275E-22 3.3333 0.3000 11.1141 3.3233
360 ¢ 1.046E+41 | 8.550E-42 § 3 487E+41 | 2. BGBE-42 1333 0.3000 11111 3.3323
(V¥ -3) Jg-da
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Time Value of Mone
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y Factors - Discrete Compounding

b= 40%
Single Sums Uniform Series Gradient Series
ToFindF | ToFind P | To Find F To Find Al ToFindP | ToFindA [ To Fing P { ToFind A
Given P Given F Given A Given F Given A Given P Given G Given G
n LEPSD | ©Fs.n | F1A5%,n AF %0 | (PIAI%N | AR 1% .n) (PICi%.m | (AIG.i%.n)
1 1.4000 D.7143 1.00Q0 1.0000 0.7143 1.4000 0.0000 0.0000
2 1.8600 0.5102 2.4000 0.4187 1.2245 0.8167 0.5102 0.4187
k| 2.7440 0.3644 4.3600 0.2294 1.588p 0.6264 1.2301 0.7748
4 J.841e 0.2603 T7.1040 0.1408 1.8492 0.5408 2.0200 1.0823
5 5.53762 £.1859 10.9458 0.0914 2.0352 0.4914 2.7637 1.3580
] 7.5205 0.3328 18.3233 0.0613" 2.1680 0.4613 3.4278 1.5814
T 10.5414 0.0949 23,8534 0.0419 2.2628 0.4419 3.9870 1.7664
8 14.7579 0,0878 34.3047 0.0201 2.3308 0.4291 4.4713 1.9185
g 20.6610 0.0484 49,1526 0.0203 2.37%0 0.4203 4.8585 2.0422
10 28.8255 D.G348 £9.8137 0.0143 24136 0.4143 5.1686 21419
1 404857 0.0247 98.7351 60101 2.4383 4101 5.4166 2.2215
2 58,6538 0.0178 130.2348 0.0072 2.4550 0.4072 58108 2.2845
13 78.3715 0.0128 195.0287 0.0051% 2.4585 0.4051 57618 2.3341
44 1141209 0.0090 275.3002 0.0036 2.4775 0.4036 5.8788 2.3729
15 1 155.5681 0.0064 386.4202 (.0026 2.4839 0.4026 5.9588 24930
16 § 2177953 0.0046 541.9883 0.0018 2.4885 0.4018 6.0375 2.4262
37 4 304.9135 0.0023 750,7837 { 1.316E-02 2.4918 0.4013 8.090% 2.444%
18 § 428.8780 0.0023 1064.6071 | §.302E-04 24541 0.4009 6.1200 24577
19 § 597.6304 0.0017 1481.5760 | 5,704E-04 2.4958 0.4007 6.1601 2.4582
20 F 8366826 0.0012 208%.2064 { 4.787E-04 2.4870 0.4005 6.1828 24761
21 § 1171.3556 0.0000 29258889 | 3.418E-04 2.4979 0.4003 6.1938 2.4824
22 § 1630.B978 0.0006 4097.2445 | 2.441E-04 2.4985 04002 &.2127 2.4866
23 ¥ 2295 8560 0.0004 5737.1423 | 1.743E-04 2.4989 0.4002 8.2222 2.4900
24 3 32141897 0.0003 8032.8992 | 1,245E-04 2.4982 0.4001 6.2294 2.4925
25 ¢ 44508706 0.0002 11247.1290]| £.821E-05 249984 0.4001 8.2347 2.4944
25 [ B5299.8314 | 1 5B7E-04 15747.0785{ 6.350F-05 24996 0.4001 8.2387 248959
27 | BB19.7640 | 1.134E-04 22046.9095] 4.536E.-05 2.4997 0.4000 £.2416 24969
26 £12347.6696] 8.090E-D5 30866.6730) 2.240E-05 2.4898 0.4000 6.2438 24977
28 {17286.7374] 5.765E-05 43214.3435| 2.314E-05 24599 0.4000 B6.2454 2.4983
30 [24201.4324| 4.132E-05 6.050E+04 { 1.653E-08 24899 0.4C00 6.2465 2.4988
36 NISHREHERES 5 ABBE-0B 4.556E+05 1 2 105E-06 2.5000 0.4000 6.2495 2.4998
42 1 1.372E+08 | 7.286E-07 § 3 430F+06 2.915E.07 2.5000 0.4000 6.2499 2.5000
48 § 1.033E+07 | B.680F-08 2.583E+07 | 3.672E-08 2.5000 0.4000 6.2500 2.5000
54 § 7.779E+07 | 1.286E-08 1.045E+08 | 5.142E-0p 2.5000 0.4000 8.2500 2.5000
60 § 5.B57E+08 | 1.707E-00 1.4B4E+09 | 6,820E-10 2.5000 0.4000 6.2500 2.5000
G6 | 4.410E+08 | 2 268E-10 1.103E+10 | 8.070E-11 2.5000 2.4000 6.2500 2.5000
72 [ 3.321E+10 | 3.011E-14 8.302E+10 | 1.205E-11 2.5000 0.4000 a.2500 2.5000
1204 3.431E+47 | 2.045E.18 B.5T6E+17 | 1.186E-18 2.5000 0.4000 8.2500 2.5000
180 ! 2.009E+26 4.9T7TE-27 § 5.023E+26 1.991E-27 2.5000 0.4000 §.2500 2.5000
3600 £.027E+52 | 2 477E.53 1.009E+53 | 9 908F.52 2.5000 0.4000 86,2500 2.5000
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Time Value of Money Faclors - Discrele Compounding
i= 50%

Single Sums Uniform Senes Gradient Seres

“ToFindF | TOFMAP | TOFINGF | TOFINdA | TOFndP 1 ToFndA § ToFind P | To Find A
Given P Given F Given A Given F Given A Given P Given G Given G

n §EPn) | PIF%.m | ERsen | (FRen) | @A | apiss | eiesen | s
1§ 1.5000 0.6657 1.0000 1.0000 0.6567 1.5000 0.0000 ©.6000
2 | 22500 0.4444 2.5000 0.4000 11111 0.2000 0.4444 0.4000
3§ aarEo 0.2083 4.7500 0.2105 1.4074 07105 1.0370 0.7368
4 1 50825 0.1078 8.1250 0.1231 1.8048 0.6231 1.6296 1.0154
5 § 75938 0.1317 § 131875 | 00758 4.7366 0.5758 2.1564 1.2417
B § 11.3006 | 0.0876 § 207813 | 0.0481% 1.8224 0.5481 2.5653 1.4228
7 § 170856 | 00535 § 321718 ! 0.0311 1.8820 5314 2.9485 1.5648
8 0§ 250280 ] 00300 § 492578 | 0.0208 1.8220 £.5203 3.21s8 1.8752
2] 38.4434 0.0260 74.8867 0.0134 1.9480 0.5134 3.4277 1.7508
10| s7e650 | 00173 | 1133301 | e.coss 1.9853 0.5088 3.5838 1.8225
11| 864576 | 0.0116 | 170.8051 | 0.0058 1.9768 6.5058 36004 1.8713
12§ 120.7463 | 00077 | 257.4027 | 0.0038 1.9646 0.5039 3.7842 1.8088
13 F 194.6105 | 0.0051 § 387.2300 | 0.0026 1.0887 0.5028 3.8459 1.0320
14 § 2010203 | o0.003¢ [ s581.8585 |  0.0017 1,993t 0.50%7 3.8004 1.9510
15§ 437.8930 | oooz3 § s737878 | 0.0011 1.9954 0.5011 3.9224 1.9657

16 § 656.8408 0.0015 1311.6817 0.0008 1.8970 0.5008 3.8452 1.68758
17 § ©85.2613 0.0010 1868.5225 | 5.080E-04 1.9980 0.5005 3.BE14 1.0827

18 | 1477.8018 0.0007 2053.7838 7] 3.3B5E-04 1.6988 0.5003 3.8720 1.0878
18 || 2218.8378 0.0005 4431.6756 | 2.256E-04 1.9091 0.5002 3.9811 1.0914
20 | 3325.2567 0.0003 66485135 1 1.504E-04 1.8994 0.5002 3.9868 1.6840
21 | 4987.8851 0.0002 8973.7702 | 1.CO3E-04 1.8958 0.50014 3.8808 1.9958

22 § 7481.8276 0.0001 [14961.6553| 6.6B4E-05 1.8897 0.5001% 3.9036 1.9071
23 Bi1222.7415] 0.0001 §22443.4820} 4.456E-05 1.0908 0.5000 3.9055 1.0880
24 §16834.91221 0.000f {33606.2244} 2.070E-05 1.8598 0.5000 3.8968 1.9886
25 §25251 16831  0.0000 ¥50500.3366] 1.980E-05 | ~ 1.999% 0.5000 3.9978 1.9980

26 [37876.75241 2.640E-05 §75751.5048] 1.320E-05 |  1.9909 0.5000 3.5985 1.9993
27 (56815.1287| 4.760E-05 §113628.257 | 8.801E-06 2.0000 0.5000 3.0830 1.9685
28 §85222.6030) 1.173E-05 k170443.386| 5.B67E-06 2.0000 0.5000 3.6903 1.0867
28 $127834.038 7.823E-08 §255666.079] 3.011E-06 2.0000 0.5000 3.6095 1.0008
30 §191751.059] 5.215E-06 § 3.835E+05 | 2.608E-06 2.0000 0.5000 3.9097 1.0968

36 §2184164.41| 4.578E-07 § 4.368E+06 | 2.289E-07 2.0000 0.5000 4.0000 2.0000
42 ¥ 2.4BBE+07 | 4.01BE-08 {| 4.276E+07 { 2.010E-08 2,0000 0.5000 4.0000 2,0000
48 § 2.834E+08 | 3.520E-09 § 5.668E+08 { 1.764E-09 2.0000 0.5000 4,0000 2.0000
54 § 3.22BE+09 | 3.098E-10 |} 8.458E+00 { 1.54DE-10 2.0000 0.5000 4.0000 2.0000
60 § 3.677E+10 | 2.720E-11 | 7.354E+10 { 1.360E-11 2.0000 0.5000 4.0000 2.0000

66 § 4.188E+11 ] 2.388E-12 § B.376E+11 | 1.104E-12 2.0000 0.5000 4.0000 2.0000

72 | 4.77T1E+12 | 2.056E-13 | B.541E+12 | 1.048E-13 2.0000 0.5000 4.0000 2.0000
1263 1.352E+21 | 7.387E-22 | 2.704E+21 | 3.806E-22 2.0000 0.5000 4,0000 2.0000
180 ¢ 4.971E+31 § 2.012E-32 | 6,842E+431 | 1.D0BE-32 2.0000 0,5000 4.0000 2.0000

360 § 2.471E+83 | 4.047E-64 | 4.942E+83 | 2.024E-84 2.0000 0.5000 4.0000 2.0000
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Time Value of Money Factors - Discrele Compounding

i= 100%
Singie Sums Uniform Series Gradient Series
ToFindF | ToFindP § ToFindF | To FindA | ToFindP | To Fing A & To Find P | ToFind A
Given P Given F Given A Given F Given A Given P Given G Given G
n§ (FIP,i%.n | (PIF.i%,.n) (FIAI%M 1 (AIF,i%.n) (PIAEG N | (AIP.i%,m) (P1G,i%,n) | (AJG.1%,.m)
1 2.0000 0.5000 1.0000 1.0000 0G.5000 2.0000 0.0000 £.0000
2 4,0000 0.2500 3.0000 0.3333 0.7500 1.3333 0.2500 0.3333
3 8.0000 0.1250 7.0000 0.1429 0.8750 1.1428 0.5000 0.5714
4 16.0000 0.0625 15,0000 0.0667 0.9375 1.0887 0.6875 0.7333
5 32.0000 0.0313 31.0000 0.,0323 0.8668 1.0323 0.8125 0.8387
6 64.0000 0.0156 63.0000 0.0159 0.9844 1.0158 0.8906 0.9048
7 128.0000 0.0078 127.0000 0.0079 0.5922 1.0079 0.9375 0.944¢
8 256.0000 0.0038 255.0000 0.0039 0.9961 1.0039 0.0648 0.2686
] 512,0000 0.6020 511.0000 0.0020 0.9980 1.0020 0.8805 0.9824
{ 10 1 1024.0000 0.0010 1023.0000 0.0010 0.6990 1.0010 0,9893 0.9902
11 § 2048.0000 0.0005 2047.0000 0.0005 0.9995 1.0005 0.8941 0.9946
12 } 4096.0000 0.0002 4095.0000 0.0002 0.9098 1.0002 0.9968 0.9971
13 || 8192.0000 0.0004 8191.0000 0.0001 0.9909 1.0001 0.9983 0.8984
14 §18384.0000 0.0001 16383.0000 0.0001 0.950% 1.0009 0.5991 0.9981
15 f32768.0000 0.0000 32757.00400 0.0000 1.0000 1.0000 0.98985 0.9995
16 [65536.0000 0.0060 65535.0000 0.0000 1.0000 1.00C0 0.9857 £0.9993
17 g131072.000 0.0000 131071.000| 7.620E-08 t.0000 1.0000 0.899p 0.9p99
18 §262144.000 0.0000 282143,000% 3.B15E-05 1.0000 1.0000 0.9969 0.298p
19 §524288.000 0.0000 524287.000! 1.807£-06 ] . 1.0000 . 1.0000 1.0000 1.0000
20 f{p48576.00] 0.0000 1048575.00( 9.537E.07 1.0000 1.0000 1.0000 1.00C0
21 §2087152.00] 0.6000 §=2087151.00 4.768E-07 1.0G00 1.0000 1.0000 1.0000
22 §4194304.00 0.0000 4194303.00 2.384E-07 1.0000 1.0000 1.0000 1.0000
23 £8388608.00} 0.0000 [8388607.00] 1.1 92E-07 1.0000 1.0000 1.0000 1.0000
24 §16777216.0] 0.0000 16777215.0] 5.960E-08 1.0000 1.0000 1.0000 1.0000
25 §33554432.0f 0.0000 §33554431.0 2.980E-08 1.0000 1.0000 1.0000 1.0000
26 §E7106864.0] 1,490E-CB £67108863.0 1.490E-D& 1.0000 1.0000 1.0000 1.0000
27 134217728 | 7.451E-09 | 134217727 7.451E-09 1.0000 1.0000 1.0000 1.0000
28 § 268435456 { 3.725E-09 2684354551 3.725E-09 1.0000 1.0000 1.0000 1.0000
29 § 536570912} 1.863E-00 536870911 ] 1.863E-00 1.0000 $.0000 1.0000 1.0000
30 ¥ 1.07E+09 | 9.313E-10 § 1.074E+08 9.313&-10 1.0000 1.0000 1.0000 1.0000
36 § 6B.7E+D | 1.455E-11 § 6.6726+10 1.455E-11 1.0000 1.6000 1.0000 1.0060
42 ¢ 4,398E+12 | 2.274E-13 § 4.298E+12 2.274E-13 1.0000 1.0000 1.0000 1.0000
48 § 2.B15E+14 ] 3.553E-15 [ 2.815E+14 3.553E-15 1.0000 1.0000 1.0000 1.0000
54  1.801E+16 | 5.551E-1" | 1.BD1E+48 §.551E-17 1.0000 1.0000 1.0000 1.0000
B0 ¥ 1.153E+18 | B.674E-19 § 1.153E+18 8.674E-10 1.0000 1.0000 1.0000 1.0600
66 § 7.379E+19] 1.355E-2C £ 7.370E+10 1.355E-20 1.0000 1.006G0 1.0000 1.0000
72 4.722E+21 ) 2.418E-22 | 4.722E+21 2.118E-22 1.0000 1.0000 1.0000 1.0000
120§ 1.320E+35 | 7.523E-37 1.320E+2368 | 7.523E-37 1.0000 1.0000 1.0000 1.0000
180k 1.532E+54 | 6.525E.55 § 1.532E+54 6.525F.55 1.0000 i.0000 1.0000 1.0000
360 §2.349E+108] 4.2508E-100§2 340E+108 4.258E-108T 1.0000 ~1.0000 1.0000 1.0000
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Control Systems and Computers
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: Types of control systems  @Soeidt dalddi § 1958
(Manual Controls) 3;4a1 oSasll 3_}5.91 -
- Sl puilia
cBelia¥l aad cileadla %
(A stia 5 380) Lol V1 GIY1 a5 3400 —
Basic Automatic Controls (Open loop)
L Caliha ¥
-(Photosensors) e scall dulus 334_-;1 *
(4ilia 550 Lol V1 40 (Kaell 5340 — v
Basic Automatic Controls (Closed loop)
Thermostat aliu g 5 %
Humidistar a5, 0 w48 Hlea *
Dimmable Ballast with ¢giall Lpulisal lga aa 3eliaV¥l 50l Gads ol *
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Energy Management computer control systems 3lall 3 jlat oS ala) — 0
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Basic closed loop automatic control systems
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(Control Poini) aSadll aladi —
v ookl 5F gl 5 el L pn e s pSaall il sl Lbedl Ayl ,a
(The actual value of controlled variable) pSatll Slea Lgda il
(Set point) Sbpal AL — ¥
Pl e e Lok pSaidh Cpinll my i
(The value of the controlled variable that is 1o be maintained)
(Offset} 53l — ¥
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(The difference between the set point and the control point or the actual
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(The difference berween the serting ar which the controller operates at one
position and the setting ar which it changes to the other position)
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(The range over which the output of the controller remains constant as
the input varies, with the outpur changing only in response to an input
outside the differential range).

(Thronling Range) 5a) (saa — 1

20l (e pSatl) Qg il o L oSl it 6 ol il 24aS a
AV Gl Y 5l il
(The amount of change in the conirolled variable required to run the
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el Ui pSasall 8l (510 330a 3 b pSadl sl Al il ol Xy
(in control) Saill saa b
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(Electric control) g\ 4530 @Seadi — ¥
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(Direct digital control) yilss a3 3y aSens - ¥
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S dilealy s sl Jilaa phivials dases ol eal S0 5540l plansl
.a_)_.gl:_a-‘\:i‘}a'ﬁ' ,}'tgj.:;..@hdﬁa_,i-g
s Acniite CAIIGG Al - o
P oblall ol oSasll Cigpe e
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(Humidity sensing elements) 4i3h ! aulus palic — ¥
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(Pressure sensing elements) laiiall dulua yalic — ¥

e el liia 5l Jand s chiliall g S paiall jealiall o3a 38 e
haglidl mia g e Sl Elyga Lica
LA PPN

oSatlh alail iy Ly Lad
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Control Algorithms @Selild dotusett @srkati
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(Proportional control) P __u.\sll pSaill — 3
goie Ualaa 0S5y ferror) (il o Lyulss PSaidl z i suiy pylliva i
- P YIS plaall
O=A+Kp*e
P Cua
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(proportional gain constant) bt Caulll cnli s kp-
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(Feed back control) dalsedt s ials @Sailt
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ot ol pSas
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(Proportional gain) guiall cauSH =k _
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(Control Valves) @Sl Gilolawo
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t ok bay bicall 8 cyls ks die (Percen: of full flow) JalS 14l yull
{Linearity) djhill %
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