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iee : TABLE 2.1 n

UPTIMUM CDLLECTGH AREA FOR YARIOUS INVESTMENT COST BF THE SYSTEM

QND CGST OF BACK UF SYSTEM FU‘L

USER TYPE
DAILY LGQB.
HOT WATER TEMFERATURE:
SOLAR COLLECTOR TYFE:

TYFE OF AN, ABSORBER FLATE CBQTINS'

NUMBER OF TOF COVER:

CDNBUME HOT NQTER DURING THE DAY-TIME 75 %)

1e09 KGE/DAY

&0

E‘

FLAT PLATE

BLACK FAINT

1

STORAGE TANK:

STORAGE  TANK LQPQCIT-M
SYSTEM LIFE*V
ANNUAL. LOAN :
ANNUAL FUEL INbLﬁ7“:

&5 KiE/COL. ARE&(SE ﬁ)

e wffié. B

e i ke e S i, e P L i i i il

e Tnvestment |
2ia ﬁ_Cost of SBvs.
o Babt/sgum.

B S A oy -

“Fresent
Worth Value
Baht

L9349
45483.3
51115 &
55323.18
sasaq.sa,-

3981;.&2w
49687. 44
56187.097
bleds, 22
L4925, 67

TOEo - 423T79.3Y
83565, 31
LRRE7 .23
66%43.?8

70841, 28

ot i4.7%
5t 145,84 71?4

o ﬂjﬁuWﬂUiﬁ’ﬁ

Al72.19,

o

44647. 47
QJ 57153

--..\-!'

Q‘V\T’m

E"r&ﬁ

'Tﬁqemv .15 5.76
i 25 9.96
.35 12.72
- 45 14,79
« 55 14.44 .

i

SOEE.1

-k GO |

7514.682
8249, 73
9a%E. b4 -

ﬂ'ﬁfﬁﬂwrﬁailg'maz%zzgé

i asest.99
. 60476.93
69586, 01

76391, 16
81825.85

For load ™ kq/da«(at the same worhﬁng condition as 59921f1ed

in the table) the optimum col.
AREA (at luaﬁhﬁ) =
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arega is talculated by: ikt
{(M/1000) « (Optimum area at load 1@@@)' e
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Gost of Sys Col. Area Caat aff Sy

ANNUAL ENERGY SAVING FOR THE Sys' OLLECTOR ARER

USER TYFE 2 (CON&UHF HQT WATER DURING THE DQY T{ME 75 %)
DAILY LOAD: . 1 6o KE/DAY P
HOT WATER TEMPERATURE: &0 C.

SOLAR COLLECTOR TYPE: R ) FLAT PLATE =75 s S
TYFE OF AN ABSORBER Fl 3 y BLACK FAINT '
- NUMBER OF TOF COVERs = ‘,i" RS . : :
STORAGE TANK: e
© STORABE TANK: ——-!!5 REG/COL . AREA (SE. M. )
SYSTEM LIFE: — . YEAR
ANNUAL, LDAN RATE: %
ANNUAL FUEL INFLATIE %
ANNUAL DISCOUNT RATESS %
COST OF BACK UP S AHT /1 :
Investment  Optimum Tota \nnual Energy Saving, Baht/year (1)

s i el

i e S By e b et et

_ -3 v “p, lectricity LPG Fuel 0il
Baht/sq.m. = B o Bahf 'éwb gear ht /lkW~hr Baht/kg Baht/litre
) AIJ/‘ y g = CESER B =l '
‘ L 2,00 Goon 10,00 4.00 5.0

leter 16,82 34( 1,94 i 313 5 15756 7824 9412 4734 5925

B ...

- 15188 7545 9074 4565 5713

7306 14.65‘ ‘ 9838~.8%L’ 522.8 199&? 146“& A 7264 8738 47395 SEel

AREIES 10y mms; UB e e s som o
Faa Yl ‘?Q W’Q@Qﬂ im“wf]’g% ﬂ’m 87@&3 é@ﬁ"? 4054 Se73

95 S e s e o B . 8 S0 -8 110 e i e S8 e 1 i 0 T ST o8 1 i L R 1 S S T o e e e s S 1 R S e e e e S i s S e e e g s b —

(1) It is an annual energy saving if the heat1nq qutem fuel is an electrical snergy,
or LFGE, or a fuel oil
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SOT

MOD
,4, P
-}_;vr

]

@
J, [ 1 l 1 _Paraméiers

N

T2 3 4 519, Mode: 2 i,
2. 4 L
3. P! e =
) 4. Cy U A
TYPE 1 57'3. be
~ MODE 2 gl 5 -
Yolar Collector g. Uge_ T -
atay g Mg :
1 2. 3 & 5 f10.r
l l ' l l- l ﬁ} -
T b Qu UL T b
L T
a

¥

o |
)

g

collector area [m*]

collector efficiency factor
fluid therma] capacitance
(ki &g~

collector p1ate.absdrptance
number of glass covers
collector plate emittance

loss coefficient for bottdm.and_‘
edge Tosses

collector tilt 'fdegrees]
transmittance of the cover(s)

DESCRIPTION

inlet fluid temparaturéf[écl
‘callector fluid flowrate [kg hr-1]

ambient temperature [°C]

radiation on the collector
surface [kj hrim 2

windspeed [m sec ‘3

DESERIPTION

Nﬂ']UlL’IWEFU‘iﬂﬂﬁ autlet Fiutd temperature

a ﬁ - cBector fluid flowrate

QW’]@Q ﬂiﬂ,LﬂJ*‘Iﬁ']’J ‘Vw']@&l’ enersy gain

f co1lector 1oss coefficient
-5 ‘ T - transmittance of the covers



CINPUTS 3 Ui
WTPUTS 2 . -
PARAMETERS 1

_DERIVATIVES 0. o DESCRIPT'IUN-

oy - st o ate

DESCRIPTION

- - T, - pump inlet temperature
M, - inlet mass flow rate

Y - pump control function

DESCRIPTION

¥0T

7 - outlet temperature

ﬁﬂ']‘U‘LL’J‘VI EJ‘U’iﬂ'Ti
QW’]RQ ﬂ’imﬂJ‘I/‘iTJ‘VIEJ']NEJ

LI
i

:ﬁa ":".".?.f‘ﬁﬂﬂ't' mass flow rate .



DERIVATIVES &

€01

QUTPUT NO.

v o W o

g - tank haight

] 4 2
7 M 7M. T - :
I I i | i Iﬁv 3 . G,p - specific heat of tank fluid
R e e 4 ki pfi - tank fluid density
Y U - loss coefficient between
tank and environment,
TYPE 4 =, A
S DESCRIPTION
an o '
Tk - temperature of fluid from
heat source 2
Y. & 3 4 5 6 7 _ N | ﬁ?h - mass ﬂow rate from heat source
e e —;“ ' “ | . -7, - temperature of replacement
T .l l al = l l l ' : “‘4\"]/,“\{ / :II L f]uld
- AE - 5. s :
v My N Qeantank M, - mass flow rate from Toad
w SO tempe-rafdi‘éi of enyironment
T, - temperature to h gl
’ | ; . DESCRIPTION
_Mh - mass flow rate to he $ S, TR
U ] il ) . $
Ty - temperature to load - 1 tgrzk gegmzﬁgera r.é_ é op
#_ - mass flow rate ]
“y . SR 1nitia1 temperature of ath
e e SANEUINT |
eny : :
vironment % - initial temperature of bottom
N . :
- e ARARTRATOUNN TN T
moved to meet load o
AR - internal energy change of tank
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USER TYPE = 2

- FaagrrevBunn

JRUN _
TAELE NUMBER = 3.4

LSING HOT WATER DURING A DAY-TIME(
REGUIRED HOT WATER TEMPERATURE(LC.) =

TYPE OF AN ABRBOREER PLATE COATING (FLA
STORAGE CARPACITY RATIO(KG/COL. AREA,
NUMBER OF TOP COVER(1 OR 2) =1

BYSTEM LIFE(NUMBER DF YEAR) = 1%
ANNUAL INTEREST RATE(IMN PER CENT) = &
ANNUAL FUEL INFLATION RATE(IM PERCENT)
ANNUAL DISCOUNT RATE(IN FER CENT) = 1

JATING) =SELECTIVE COATING

MAINTENANCE COST(USING M=G FOR AN-ABSOR ' OATING AND M=1 WITH BLACK PAINT) = &
FUEL COST, BAHT/MJ(THIS FUEL COST. {8 USED AS A& FARAMETER I EOMPUTING THE OFTIMUM COLLECTOR AREA)=.32
BML (M) =EISAT s @ el , '
BMZ (MI)  =5I860 (& P
LAMDAL =.111399 Il - ﬂﬂ
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490
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CNEXT 1

CINFUT

REM PRQGRQM FOR COMPLUTING TH
E OFTIMUM COLLECTOR AREA O
A SOLAR HOT WATER SYSTEM
DIM CT(4),CF (4), DR(4) , WF (52X
(448 1(4) a4y
Dﬁrﬁ %Qﬁ@ 60&@ 7€@ﬁ‘8®@97
:a o1 ."I.. .
FOR I = & T0 4 '
READ CT(I)

FOR 1T = @ TO 4

READ CF(I)

NEXT ¢

FOR I = @ T0 4

READ DR{T)

NEXT I

"TABLE NUMBER = "3 TNG

INPUT "USER TYPE “*ugu

INFUT "USING HOT WATER D
A DAY-TIME (IN PERCENT

HirESD

u oy _ &p ™~
TREGUIRED HOT WAT 4‘75%

INFUT
FERATURE (C.) ="3:TS
INFUT "TYPE OF AN ABSORBER Hl;

CINEUT

ATE COATING(FLAT Bl MELT L9 T
ELECTIVE COATING) yu') VI E] Ui \TION OF AUX.
- : COL. AREA, A, CAN BE REFRESE

BANNUAL. FUEL INFLATION
RATE(IN FERCENT) = "ifFIR %
INFUT "ANNUAL DISCOUNT RQTE{IJ-
N PER CENT) = “;aD -
INFUT “"LIFE CYCLF SOLAR COST -

FRACTION (USING MU = @ WHEN Fflfﬁx
UEL. COST AND MOMEY ARE camar;j

ANT) w3 MU

INPUT "LAMDA = “iL

INFUT "AUXILIARY ENERGY AT N

0 COLLECTOR AREACIN MJ.),GM,
GETTING FROM EQ. OA=GMXEXF (

—L#A = M

INPUT “AUX ENERGY USED IN CA

L. OF ANNUAL ENERGY USING,EM
. (ACTUAL. VALUE OF QM) ="3;GN
INPLT “MATNTEMANCE COST (USIN
6 M=t FOR AN ABRSOMRBER WITH 8
ELECTIVE COATING AND M=1 WIT
H BLACE PAINT) = “iM
INFUT “FUEL COST, BAHT/MJI(TH
I8 FUEL COST IS USED AS A FA
RAMETER IN DOMPUTING THE OPT
TMUM COLLECTDR AREA)="3FC
INEUT "OMLI (FUT @ IF THE REL
ATION OF AUX. ENERGY.SA, AND
COk. AREA CAN BE REPRESENTE
D BY A SINGBLE CURUE)-”;QI
TOMD (PUT & IF THE REL
ENERGY, DA, AND

INFUT “"STORAGE CaPA

(KG/COL. AREA, SELM.) "“;VA NTHDIHV &) SINELE CURVE?—” (e
INFLT "NUMBER

Or 2 =N AMDAL =Yild
INFUT "SY%TEM LQFE(NUMEER oF by INPUT "LAMDAZ =L@ o

YEAR) = “iN . r 15? INPUT "CONSTANT (FROM E@. QA
INPUT "ANNUAL INTERE&T RATE (I =@M¥% (L% (G-CONSTANT) ) ="3EX

N PER CENT) = "EIR 16%

‘=-.._-.l b iy ——

PRiNT_; RR;NT - ERINT

FRINT :
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176
171
173

17&

178

18

182

184

186

L8a

149

192

194

196

197

FRINT TABC 40)"TARLE "sTN$ 0 & 198 PRINT  TaB( 1aynamwung'nr
ERINT L1y ] UNT RATE:"§ SPC( 19)AD: 8P
PRINT TAE( 18 "OPTIMUM COLL ' iy T 2X
ECTOR AREA FOR VARIOUS INVES. PRINT AR RLY

TMENT COST OF THE SYSTEM" N FRINT TR LE) e e i e
PRINT TAB( 1%)"AND COST OF \:ES?' e ot et o 1 e e e e
BACK LUP SYSTEM FUEL" ; '

FRINT

FRINT  TaB( 18) "UBER TYFE
UT5 " (CONSUME HOT WATER Egﬁ;"""
N THE DAY-TIME "iDUi'™ %

FRINT TAB( 18)"DAILY LOAD

FRINT  TeBR( 185) "Investnent
Back up Optd mum A

I Operat- Fressnt"

FRIMT  TABC 18) "Cost of Sys.
Sves Fuel Col. Area ing C

POTABC S6)"1a0e  KE/DAYN st Worth VYalue"

FRINT  TAB{ 18) "HDT WATER FRINT TAB( 17)"Baht/scg.m.
MPERATURE: "3 TARB( S57)" M4 Babt /MJ B0 Mo , Baht/y
0 C.” ear Baht"

FRINT TaAB( 13)”SULAR COLLEC
TOR TYPE: "3 TQBE 593 "FLAT PI
ATE"
PRINT TAB( 21)"TYPE OF AN'A
BSORBER PLATE COATING: ";APY$

PRINT TAB( 15) ¥ mmmsm e

et e e o e AT Sap S e A TR [ S L A TR e sk

FRINT
FIR = FIR / 100
AD = AD 7 180

IR = IR / 10d

IF FIR = AD THEN GOTO 234
ID = 1 ~ (¢ + FIR) /7 (1 + AD

FRINT ~TAB( 21) “NUMBER OF TO
P COVER: "y
llaNI‘u

PRINT TAB( 18)”8TOR9hf' Yy

g ID = ID / (AD — FIR)
FRINT TAB( 21) "STORABE BOTO 236

CAPACITY: - - T4 ID = N / {1+ FIFRD

P KB/C0L. AREA (SR, M) © zve FR = (1 + IR) ~ N
PRINT TAE( 18) "SYSTEM LIFE:% ~— FR = IR % FR / (FR — 1)
"y OTARC S7)Y TENg " ﬁmuquauaa&a g MU = o THEN BOTD 242
FRINT TABC 18) "ANN mu / N

INTEREST RQTE. 241 E =

"FIRRY

MRICIRE W}@ﬁ;ﬂi m&lm’s ‘Zjﬂﬁﬁﬂ? W

Ry GPCC S)g"a" 276 A0F = OM % CL % L

280 AQP = pOP /7 (CT(I) % FR)
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297
2937
pea
o=

28E @

292
298

299
A

e

314

EZ0

e
EE2

B4
234

B2

R

344

ADF = 1 7 L) % LOB (AOF)

IF @1 = & THEN #OTO 298 e

CIF ADP ¢ @ THEN ADP = ©

IF AUP 4 THEM GOTO 296 e
mA = 1 % EXYR (- L1 % AOF o

BQTQ 2090

6 = 0Z % EXP ¢ - L2 % *fﬁﬁil""
£%) .-

GOTO Z00 5
REM  Y=ANMUAL OFERATING CCy
, BAHT/YEAR ;

A = G *  EXP (- L %

Y = AQE * CTCI) * FR + [
i+ M % AJF = 50

AP =  INT (ADP # 106 + .5

106 A

IF AOP < 1 AND ADP >

E = E + 1 by T

5 v o= INT (Y % 190 + .Sy 7/ s

REM  P=PRESENT WORTH VQLUE,

BAHT PN <
Bo= INT (Y % ID % 100() ' B

199 T E

IF K = & THEN GOTD 3

e aﬁp < 16 THEN GOTOH 3

(F v < 1ooeo THEN GOT 4‘45 k-
iF B q‘ 139@%@ THEN  GOTO “"4" TR
BRINT TAE( 19)0T(

LeF (s TaB m@m‘umwmﬁm
1YY: TAB( 25)P S12Je

-BOTH 420
PRINT  TaBpt 1%
1LICF () s TaR( 81
2)Yi THB( ﬂsapq
BOTH 4320 ,
IF P o« 160000 TH'

- ol

=88

ITUNA ‘I/LE'@]EI s

Tap( 3
TAB( 1

PRINT TASC 12)CTI) 4
LIEF (kY TARC 41)A0P:
2IY: TAB( Z2E)F

GOTO 426 g
PRINT TAR{ 19DTI)
1ICF ()Y TABC 41)A0FE
2)¥i TABL Z&F

BOTD 420

IF Y « 1ooes THEN GOTO E&8
IF P o« 100060 THEN uﬂra T4

TAB( Z
TARC 1

BOTO
FRINT TR 19} BTIJ}-;'TQB'E' Pt
IICF(F: TAB( EXADPY TABC L1
YY: TAR( 26)F

GEQ

IF P < Lewnede THEN GO0TO 374
PRINT S .TABC 19)0T(I s TARO 3
LICF(O § TAB( EYAOP: TABR( 12
YY: TAR( 2E)P

GOTO 426 s

FRINT  TaR( 1930701 TABC 3
IEF ()5 TABRC Emaapg TAR( 12
1Yy TARL 26)F:¢

BOTO 426

1E ADP 2 10 thN BOTO Z9¢

IF ¥ ¢ 19060 THEN BOTO 383
IFE < 100008 THEN GOTO 383

TABC 4
250

FPRINT  TABC
1 a0 TQE(
GBFP a2

FLICF ¢ &
11w TQB(

F1ICF(K) ¢ T&B( 4
1Y TARC 2‘&:”’

IF P < 1800006 THEN GD'{U '5883
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ATy
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87

3940
4ne

426
422
43560
440

458

4é&e

g2

464

FRINT  TAB(
1YADP: TART
GOTO 426

FRINT  TABR(
1YA0F: TAB(
BOTO 428

IF Y o+ 1eeoe THEN  GOTO
IF B o

F1YEFE () §
12)Yy TAap( ZE)P
EL)0OF (D)

12)Ys TAs(

TAB{ 4
HEH) P

x98

FRINT TAB( Z1)CF (k)1
YADFT TARC 110Y: TAR(
GOTO 426

FRINT TAB( 31YCFMYE T
YADFE TABC 11)Y3 TABC 2
GOTD 426

IF P2 100000

b g 2]

THEN  GOTO

PRINT TAE( 31CFE) 3
JADP: TAR(O 12)Y: TAB(
GOTO 426

FRINT TAR( ZLCF ) §
YADFE TARC 12)Y: TAB(C
E o= 40

NEXT & _ N
PRINT

207

TAR(

TAB (G 4

10@oe6 THEN  GOTO ;%4 -

Tﬁg;kﬁf/i

5546
B4
4.4

546
548

NEXT J B
PRINT TAE( 15) 4~

i IR Lo 4aiin i e Sk AU e 404 SeAS L e e S e, b Sk S ki % e R Shnin S e

By s —

FRINT TAB( 15)"For load M k
g/day (at the same warking. ¢
ndition as specified!

PRINT TAB( 15)"in the’ table
} the optimum col. areas 15 (o
alculated bys

PRINT  TAB( 18)"AREA tat) Poad
M) = (M/l@@ﬁ)*(ﬂpt&mum area
at load 1Lo00)"

s Towd
o8

IR =

FRINT. 8 BRINT 2 PRINT i
: PRINT : PRINT
PRINT TABC 49) " TAELE
PRINT . :
PRINT TAB( 23) "ANNUAL ENERG
Y SAVING FOR THE SYSTEM WITH
AN OFTIMUM COLLECTUR AREA™
FRINT
PRINT  TAB( 285) "USER TYPE '3
UT3" (CONSUME HOT WATER DURI
NG THE DAY~TIME "3DU3" %) "
PRINT TAE( 25) "DAILY LDAD:"
 SPC( 27) "1006 KE/DAY"
FRINT TAB( 25)"HOT WATER TE
MPERATURE: "7 SPC( 18)T8E" C
PRINT — TAE
TOR TYPE: "§
ATE" i
FRINT TAB( 28)"TYFE OF AN A
BSOREER FLATE COATING: "jAPS$

FRINT

HaTiNE

25 "gLar
=1 S Bl

EOLLED
LTZ)"FLAT Pi-

FRINT  TAE( 28) "NMUMBER
F COVER:"§ 8PCC 18INC
FRINT  TABC 28) "STORAGE TANK
PRINT TAB( 28) "STORAGE TANK
SFRC( 24) 75 EG/COL. AREA (
S8 M. )Y

FRINT TAB{ 28)"8YSTEM LIFE:
i GPCC 28YMEM YEAR"

IR » 106

FRINT  TABR( 25) "ANNUAL LOAN
HﬁTﬁ#“; 8FC( 235 IRs " A

OF TO

"
I

PlR & FIH % 1@@ _
PRINT™ TAB( 25) "ANNUAL
INFLATION RATE:": SPC(
Rn (1] ' /.ii

FUEL
141F1



711

H4% AD = AD * 1@ P b10 AOF = OM % Ci % L

570 PRINT TAR(-25) "ANNUAL DISCD

1 'i

S &12 ADP = AOF / (CTLI)Y # FRY
UNT RATE:"§ SPCC 19)ADS " ' 614 AOP = (1 / L) * LOG (AOK)
| -y | Q "4’ o &le IF 0L r 9 THEN GOTO 633
§71 PRINT TaB( 283 VEOST OF Befi==ﬁs G 61B BA = OM % EXP (= L % ADP)
UP SYSTEM FUEL: L 620 BOTD 632 5
o FFCi" BAHT/MIY - . IF ADP > 4 THEN BOTO 625
572 PRINT

_ I 06 = 01 % EXP (- L1 % A0F)
574 PRINT Tak( 14)“—~“~~ﬂ \ : GOTO &3 Gy
: I =y e DN 425 08 = Q2 *  EXP ( - Lé“* (AQP -
e > i : EX))
REM 8C=INVESTMENT CDST oF T

HE SYSTEM ]

IF. ADP < ® THEN ADP = @
80 = CT(I) % ADP
SC = - INT (SC % 189 + .5 7/ 1.
e s

REM  AC=ANNUAL COST SUPPLIED

AUXTLIARY ENERBY AL
AL = BA * FC % F 4+ .02 % 8C +
- AOP % G4 % 1.75 % 345 » F
&41 AL = INT (AT = 1od + .5 / 1
(15

REM  E=ANNUAL ENERGY SAVING
DR = ON - QA

TN

E76  PRINT TAH( 14) "Investme

Oprtd muam Total Invt

wal Ceost’ - Annual Ene

Saving, HEaht/yvear (1)

578 PRINT TAB( 14)"Cost of 8
Col. Area Cost of Bys.

e e i e st ot i o i s 1t i i e s e |

GE®  PRINT TAB( &3)"Electricity
LFG &y Fuel 0il"

a1 PRINT  TAB( 15) "Baht /
5 S, M. Baht lﬁf m%&&
- tl/year  Baht/kW-hr

F ARG Baht/litre" “—4 6 644 Ef = INT (F * DB % 1,5 / 3.6
‘582  PRINT TAB{ 63)"~——o——% : iﬂ )
' i o T e B e o &4b E2 = INT :F * DR * 2/ 8.6)
3 o S 24 648 EZ = INT (.276 % F % D)
56840 PRINT  TARC 64)"1.50  2.¢ E4 = INT <.332 * F % DG
 eee 1a.08 4§ﬂﬂ§3quﬂ‘]_]jﬂ’§%ss e e N
588 PRINT TAB( 14)"- et E& = INT (269 % F #* D)
Cntn it e i &HBG T 23
e mumwmﬁ&r
E99 FOR 1 = 0 TO _
59% F = ID /'N : aea TS = 11

CbBD Gl = FC % F ! Sl 689 TE = 39

3
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490 Té = 17 - S ; 735 TH = 39

AR L S el 736 FRINT
62 IF Ei1 < 10009 THEN Ti = T1 + 746 NEXT 1 $
IO B R 7A4  PRINT
494 IF E2 < 10000 THEN T2 = T2 + 756 PRINT  TAB( 143"  —
&96  IF EX { 10009 THEN T3 = T SR
1 N Loe | " L
&H98  IF E4 < 16000 THEN T4 = T4 PRINT TQH( 14}11(1) -“: ,LE E‘l!"l
! L has annual energy saving if the
7o IR ED < 10900 THEN T heating system fuel is an e
. i -l 1lectrical energy, o
702 IF Eb < 1008@ THEN Té PRINT TABC 18) "or LPG, or a
S : ' : fuel il '
a3 IF 80 = LOGoee THEN ] '
e T8 = g 4
716 AOF = INT (ADP % 160 + .53
Sl 1@@ ' Sy 4 I 2o o-‘——““-
711 Z(1) = 8¢ e éﬁgégz :
712 AUCI) = AC K Al ARG
713 X{l,@) = El Hye, ‘W .
714 X(I,1) = ER W == (
718 X€1.2) = ED
716 X(I,3) = E4
717 . X¢1,4) = ES
718 X(I,5) ‘= Eb
719 PRINT @ |
720 FRINT "?ﬁﬁi TZYCT(I) 5 B‘t ;
B)ADP; TARC TBIBC: TABEI12)A
Li TAB( Ti}Eii TAE( T2YE2} TGB(
v THEIEZS: TAB( T4)E4Ls TABL T
Taos TR Nﬂ']Uu')VIElUiﬂ’ﬁ
722 T1 = 23
724 T2 = 3
. 72E TS = X7 P s
=R IRINTINAIVENRE
TIH TS = 1] .
732 T = 17 b Qe - :
734 77 = 18 w3 b 3
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TABLE L.t n

OPTIMUM COLLECTOR ARE& FOR VARIOUS INVESTMENT COST uF-tf,7'YSTEﬁ
AND COST OF BaCK UF EETEH FUEL o

USER TYPE 1 (FDNSUMC HQT WOTER DURING THE DAY-TIME 190

DATLLY LOAD: 1aad KE/DAY

HOT WATER TEMPERATURE: T Cw

S0LaR COLLECTOR TYFE: FLAT PLATE
TYPE OF AN ABSOREBER PLATE COATING: BLACK FPAINT

o NUMBER OF TOP COVER: $mart e i 1
7 STORABE. TANK: A

LU BTORABE TANE ﬁAPﬁCITv-
_eYSTEH LIFE:
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_ j Sl L YEAR
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— e " vt o 1o

;  For load M kg/day{at- the same working condition as spaa:f;ad
© in the table) the aptzmum col. area is calculated byy
AREA(at load M) = (H/l@@u}*(mptlmum area at load 1@@@1
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TQHLE 1.2 7

UPTIMUM COLLEECTOR AREA FOR VARIOUS INVESTMENT CDST OF THE SYbTEM
AND COST OF Bﬁmm UF QY&TEH FUEL:
i “UEER TVPF - ot (FQNSUME HOT waEh DURINb THE DAY-TIME 166 %)
o ‘DAILY LOAD: g 1008  KG/DAY
e "HOT WATER TEMPERATURE: : 27 T 8
SBOLAR COLLECTOR TYPE: FLAT PLATE

CTYEE COF AN ABRSOREBER PLATE CBﬁTIN“: BLACK FARINT
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R

L5 pE/C0L . AREA (8G. M)
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4 AMNUAL LDAN INTEREST : : . P £
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‘. investment Back upg * Shotiperat— Present
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, For load M kg/day(at the same working condition as specified
~in the table) the optimum col. ares is calculated by: .
~AREA{at load M) = (M/1008)+{Optimum area at load 166@)

123




TABLE 1.3 =y

COFT IMUM CBLLECTBR QREQ FOR VﬁRIBUQ INVE%THENT CosT OF THE SYSTEM ?
. AND CDBT UF BACE UP SYSTEM FUEL: o

USER TYPE i (CGNQUME HOT NQTEH EUHINC THE DQY—TINE 196 K

. DAILY LOAD: . , - g 1968 EG/DAY .
HOT WATER TEMFERAFURE. 3 s fopn ST Cs
SOLAR CUOLLECTOR TYPE: . b < ©OFLAT PLATE
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NUMBER OF TOP CDVER' : ; 1, g :
STORAGBE TANK: : S i
' STORAGE TANE CARPACITY N D ) - VE!CUL AREA(SH. M)
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© ANNUAL LOAN INTEREST RATE 17 ;4
U ANNUAL FUEL. INFLATIi\\ 2 %

ANNUAL DISCOUNT K 14 %

o e e i i i i i Sh1RS S S WL SRS i e S St i it i e A it e g e A —

Investment Bac k™00 et NLth ""?-m, Uperat— Present 1
Cost of Sys. Sys Ei {s .= i tast Worth VYalue
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e i e i e e e 1 2 i S ) i S i e S
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- Heee
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amumwauwai g
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| i ] — e gt b s e e e et e R e gt tais o o —— - — e ten e —

“For load M kg/daviat the same working condition as amec1$1ed
*in the table) the optimum col. ares is calcoculated by :
ﬂREﬁfat 1mad M} =.{M/1®@ﬂi*€0pt1mum area ‘at load 19@%)
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" TABLE 1.4 ﬁ

QFTIMUM CBLLECTQH AREA FDR VQRIDUS INVtBTNENT CUBT OF  THE SYSTFNL
CAND COST OF EACH UP DY&TUH FUEL

USER TYPE | (“GNSUME HOT - WATER QURINB THE DAY-TIME 1@é. Z

C DAILY LOAD: : 1900 EB/DAY

 HOT WATER TEMPERﬁTUﬁE, PR  retOi

- S0LAR COLLECTOR TYPE: ' FLLAT PLATE

: TYFE OF AN ABSORBER PLATE COATING: SELECTIVE COATING
NUMBER OF TOF COVER: s, o LS

| STORAGE TANK:

STORABE TANK CAPACITY: &% KB/COL.AREA(SB.MY

SYSTEM LIFES . 15 . YEAR
ANNUAL LDAN lNTEREST 17 %
ANNUAL FUEL INFLATI & * %
ANNUAL DISTDOUNT RATEs A — 14 PRS- 4

S ——
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: ‘ &£47348.84
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For load M ka/day{at the same wbrklhﬁ condition as specified
in the table’ thelnptznum col. area is calcuwlated bys
AREA(at load M) = (M/l@ﬁ&)*(ﬂptlmum area at load 1@@@)
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TABLE 1. 5 a

DPTIMUM COLLECTOR AREA FOR VARIOUS INVESTHENT LosYT OF THE SYSTEM
AND CDST OF BACK UP SYSTEM FUEL '

USER ‘TYPE 1 (EDNSUHE HUT WATER DUHING THE DAY-TIME 1e¢ %)

- DAILY LOAD: lead  KG/DAY

HOT WATER TENFERATURE' 3 T Be- Cs -
SOLAR COLLECTOR TYFE: ¢ © FLAT PLATE % i
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NUMBER OF TOF COVER: . = 2
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ANNUAL LOAN INTEREST K& // RS % . :
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i ol
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.45 ' - 31.81 0 14;?6 14 133120.72
QU 35 C 15582, 02 1447846.98

2 ‘B_é;’@ _ : aﬁnuu}‘w EJU,&M E!’]j 7III7. 68

: 1951w4 14
e et 2398 1Z6¥ner 194e7s. 43

QW’]@Q NTUNERY EJ']&E%

qewa RNy il L amm o yeeELae T rabeg e

i .25 14.72 5 11798.26 10917589,
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AT Py

.-' S

L FhaR
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T bt v e S il — .-...MH-...—.._.-;-_...-..“.'....-..—_.—H-..“—_'....u..-«w —

Far 1oad H kg’dav(at the same working condition as 5p9L1$1ad “
in the table) the optimum col. area is calculated by:

CAREA(at load M) = (M/190@)*(Optimum area at load 109@) sk _I. ]

126 .



TABLE 1.6

: OPTIMUM COLLECTOR AREA FOR VﬁRTDUu ;NVE%TM%NT COST OF THE SYSTEF
& HQND LasT DF EQCR UP SYSFEH FUPL
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- Baht/sq.m. Barb# . et | Bahidy : Baht
SO0 54492, 3
) HERR2. 54
77763.75
£ B456646.22
: GALTT .76
HOHO 59381.49
s Te&RLT.TR
- B7I7.4
PEH0. 43
41 11037 102264, 26 |
Tone 63351.09
' D 2 , 8EH935.24
. : : . , 26“34 10359, 93 P5931.27
20 v ; .45 B9.E o 11483.52 165594, 75
B 55 Y Ty L e23s.81 0 113310.88
B~ _ £ o
E e AU SR -
Rl S 17,37 . 9609.39 Y 28981 .39
5 ; - ThT7 . 6
- ANREN IR ERENS EE -
d . il - ¥ it B & snat ....,..lél-:ug 13 .
GEDG R B 72 L T7A%4, 8% 69&2&(81
i o BRI i Y B R N = e 94261 .68
: B 21.08 11978. 14 119915, 63
A5 25034 CIEEL9, 91 125340, 21
55 28,74 L 14391.28 1332860.92

For load M kg/day({at the same working condition as pe:1f19d
in the table) the optimum cel. ares is calculated by:.
' "AREA(at load M) = (M/10e) x{Uptinum area at load 1806)
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TAELE 1.7 n

DPTIMUM COLLECTOR AREA FOR VARIOUS INVESTHMENT COST 5EETH%,5YSTEM ]
AND COST OF BACK UP SYSTEM FUEL St

ISER TYFE 1. tcuNbUHE HOT WATER DURING THE Dav—TrﬂE 1@ﬁ o

)
-DQILY LOAD: . [@0e  KE/DAY. &
HOT WATER TEMPERATURE: <1 R e R f
SOLAR COLLECTOR:TYFE: : FLAT FLATE i

TYPE OF AN ABSURBER PLATE COATING: SELECTIVE COATING

NUMBER OF TOP COVER:
STORABE TOME:

STURAGE TAN C&PQPI?Y"
SYGTEM LIFE: : ,
ANNUAL. LOAN INTEREST il
ANNUAL FUEL INFLAT IO
 ANNUAL DISCOUNT RATE

&% KEB/COL. AREA(SE. M)
15 YEAR
17 %
& A

o

B e e L e e e

investment Back
Cost of Bys. 8ys Fue

at—~ Present
Worth Value

Baht/sg.m. Bant 4 Baht

5000 35 55423.74
o 69948, 22

. 55 7eEL L. 91
A5 BLES5L, SR

s o QEI&L .50

&BDE f L0288, 58
. g & o

; 29154, 28

- B = L 9TTET .9

| L “~-¢4~————_4~;—;—x‘:-' (94613, 85
7oenl il 15 3, ‘*gm HATBL.L BT
LR 19,72 913 a.9 84532, 69

L LT i 19575, 2 P79R4, &4

SRS U 50 116FS 41 167927, 21
'*---"silf]’]‘l.lﬂ’?‘l/l&l‘fj‘iﬂ’ﬁ e

8200 S Ry TE4T . aa Q7R B2

meﬁﬂmuﬂﬁﬂfflm %f

é’.\‘g‘h.lt 4‘?
W ST it B 13656, = "6@99.q8

gﬁeé s 5. 358 7525, 41 5?&84 a8
i 15,351 10348, 59 SRERY, 41

35 s G 12207.85 113642.71

.45 o 1I594, &9 125983.14

1 _ 29s ;45 ; 14735, 66 13617203

et Rera s b o e Sener s e e o —

For load H kg‘day(at the same wmr ing condlt;mn aE qpertfled
im thghtabie‘ the aptimum col. area is calculated by:
ARER (&t 1oad M) = EM;IQ@H)*’Dptlmum area at load 109@)
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TﬁBLE o S

DFTIHUH EBLLEETDR QREQ FDR VaARIOUS TNVE&TMENT COosT OF THE BYSTEN
AND CDBT OF BACK UF SYSTEM. FUEL

USER TYFE 2 (CONSUME HOT WATER DURING THE DAY—TIHE 75 %)
‘DAILY LOAD: ; 1669 KE/DAY
© WOT WATER TEMPERATURE: = &0 C.
' SOLAR COLLECTOR TYPE: '  FLAT PLATE
- TYPE OF AN ABSORBER PLATE COATING: BLACK FAINT
_ NUMBER OF TOP COVER: . 1.
STORAGE TANK: | = -

STORAGE TANK CAPQCZT - & KG/CDL AREA (83 M)

SYSTEM LIFE: - , ' 15 YEAR
ANNUAL LOAN ;NTERE- RATE ' Sy 1 St
ANNUAL . FUEL INFLQ',’W RATE : =] %

C ANNUAL DISCOUNT HATE: o . 7 Ty

Investment
Cost of Sys.
Baht/sq.m.

al Operat— Present :
ye " Werth Value
- Baht

BLFES, 9
45483, 3
51115.6
 55323.18
58483.3

5000

39819, 62
49687. 46
S6189.07
61046, 22
64925, 07

LORO

L Teed 42379.31
| : 53566.31
6OFIT . 2
66443, 78
70841,28

i
.45

Nﬂ'l

. 25

=4 ?17un48

3/1& Uiﬁ:l%

172,19

Qwﬂﬂ\iﬂ’iﬁéﬂzﬁm’i@%’m HiE %

16 8&

444647 .42
Q) 57153.48°

Bawe

?@ﬁ@ 15 5,76 a?a 1. 46651 79
: 25 9,96 6551 L1 o474, 9%
+ 35 12072 7514.82 &95846.01
.45 14.7% B249.73 . 763P1.16
i4.44 BE36. &4

- 95

81825.85

———

For load M kg/day{at the éame.wnrking cpﬁditian as spECifiéd
~in the table) the optimum col.
AREA{at load M) = (M/1000)=*(0Optimum grea'athlpad.ieeﬁif"

129

area is calculated bv:



DPTIMUM CULLEETHR ARELS FOR. VQRIUUS INVESTHMENT CDET DF THE SYSTEM -

TQBLE 2.2 f

. AND CO8T OF HﬁLK upP SYSTEM FUEL

UBER TYPE 2
DAILY LOAD:

(CGN“UME HOT NATER DURING THE DAY-TIME 75 %)
1980  KE/DAY

HOT WATER TEMFERATURE: R Rt B RO LT
‘SOLAR COLLECTOR TYPE: , FLAT PLATE
TYPE OF AN ABSDREBER PLAT SELECTIVE

. NUMBER OF
STORAGE TANK: -
STORAGE TANE CAPACITY.

TOF COVER:

COATING

55 KGICUL QREA(SQ N)

i

¥ Wi gl

-'!

14 'J

i Fnr load M kg/day{at the same working condition as Ep&C1f1Ed
' in the table) the optimum col.
“AREA(at load M) =

R
=

SYSTEM LIFE: ._--'1d . YEAR
ANNUAL LOAN INTERES — %
ANNUAL FUEL  INFLAT :ff.?—F-ﬁ _ 4
ANNUAL. DISCOUNT RATE ; N TV %
; Investment Back at~ Fresent - :
. Ca5t of Sys. . Sys Fuel Worth Yalue
 Baht/sg.m. Baht/ Baht
5000 0 i Z8E79. BT
' ol BES504.23
35 F7223.25
AS I9947 .77
vBs 42127 .47
- b0OH %] 31344.09
IR -2 Z7939.87
et o 4230024
4SO o7 - 45564.79
.55 Eﬂ .,g,7§ﬂ 4B176.34
7600 .15 ' w 7.88 3699, 67 IAR52 .79
Z; : - Y es 45N G7 41937.53
ﬁmum‘w Elaizﬁﬂ’ﬁ
: 50821 .68
: S ghter .. 0N 17.33,.  S81Z.04 . . GE§64.85
[ | Bove W’I@ﬁ ﬂ’é@LﬂJWﬂ% ) 7) b o
g Lf SE53.94 51428. 58
o) s _45 : i4 w LR 55771.68
A 55 16,34 6I99. 06 59245
i 9gen . AS 0 &.08 4332.8 9195, 04
S g P 5297.41 49653, 16
i Rl e TR 001,33 55571, 0&
B A5 14.04 6528, 36 LBATL .53
e s = R L L5091 bATSS. 97

I'|
&
.
it
-
i
:
:
-f
%
=
-
L
i

130

arsa 1s calculated by:
(M/10020) % (Optimum area at load 1008)
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TABLE 2.3 q

OFT IMUM ﬁGLLECTDR AREA FUP VQRIDUS ‘NV“STMENT EQST oF THE SYSTEM
QND CDBT DF CBACE UP SYaTEH FUEL.

USER TYPE 2 (CONBUME HOT NQTER DURING THE DAY-TIME 75 %)
- DAILY LOAD: . 1066 KGB/DAY
HOT WATER TEMPERATURE: "- ' PRE - I st

SOLAR COLLECTOR TYFE: - FLAT PLATE

_ TYFE OF AN ABSORBER PLATE CQ&TING. BLACK FAINT

NUMBER OF TOF cuv&n- . 3

STORAGE  TANK:. v .

. STORABE TANE CﬁPﬁCITY;_ 45 KEB/COL. QREQ(SE ™)
SYSTEM LIFE: - : A% _ 15 YEAR
ANNUAL LUAN INTEREST RATE: g L
ANNUAL FUEL INFLATION RATE: -8 %
CANNUAL DISCOUNT RAS : . 14 i A

A —

Investment = Bac &l Operat- Fresent
Cost of Sys. Sys Worth Value
- Raht/sq.m. Baht
SHH0  51383.95
&6791,39
76949, 08
84520, 19
FRST2.79
LOBD . S54065. 94
7761.39 71869.21
DO27.86 835946.52
. G P2355.77
1 12 9349, 91
Taoo S S5&6147.34
L. 9245451 76350.23
e ' R 7Y - 68227  B9656.25
o5, SR S 24,44 10755.54 99594 . 56
: a %\ﬂ ' 197536, 24
8{9@@ ﬂﬂquu ?]UU ’Jj S74699.25
- T 1359 . BA71.52 QB0296.87

awmamggmﬁa@ HRERE

q&@a e i e DN B
. 25 - 12,29
.55 17.16
o 2 26.8.

E5 237

s

634& 41

L RB45 .63

19823.36

1215151 .

13211.86

59766;73

CHE7L1.€7

160224.41
112521, @1

122339.68

For lead M kg/day{at the same working cnnditiﬁn as specified
in the table) the optimum col. ares is calculated by: .
AREA{at load M) = (M/190@)* (Optimum area at load 1008)
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TAELE 2.4 n

BPTIMUM'CGLLECYGH AREA FOR VARIOUS INVESTHMENT COST OF THE SYSTEM
AND COST OF BACK UP SYSTEM FUEL

USER TYPE 2 (CBNSUME HOT W&TER DURTNG THE ‘DAY= TIME 75 %)

DAILY LOAD: iene  KB/DAY
HOT WATER TEHPERQTHRE" it s

" SOLAR COLLECTOR TYPE: " ' FLAT PLATE

. TYFE OF AN ABSORBER PLQTE COATING: SELECTIVE COATING -

- NUMBER OF TOF COVER:

STORABE  TANK:
STORABE TANEK capac.

5@ KG/COL. AREA(SR.M)Y

:  SYSTEM LIFE: . YEAR
. ANNUAL LOAN  INTERESTS g ey
ANNUAL FUEL INFLATTON b 4 " % :
ANNUAL nrscnumT;;!";‘,r' -\wﬁ-._~..; %
Investment Back : ' 1”- ! Wperat— Present
. Cost of Sys. 8ys 2 ; Worth Value
. Baht/sg.m. Raht/ s Baht
Seaa 4104145
i 50694, 83
B57053.38
61862, b6
65554 .84
| sene 45115.27
: 56699, 28
L4329.57
70078, 63
74579, 29
FOBe . . o AW , - 48556, 18
Era L2s 15.7 57@&.24 £2070.91
.35 19342 Pond. 59 70972.86
AR Ry EEE
8293@ B3

- angen sl g g

P

e L. o Pi44, 1% 84673, 1&
b ;* '_ L85 2834 ?799.38 FaT4G. 67
9008 o B &.81 - 5818.75 53880, 68

\ .25 i 400 o 8 LS. 25 71256.77
35 16,69 89%i.27 B827ar. 11
AT 19.62 9854, 47 125,79
i

i e e et e

21,96

ﬁREﬁfat Icad ¥

s

132

T 1 o o ey ——

For . lnad M kg/day{at the same working condition as speczf:ed
j:nrthe table) the pptimum col.

19591.58 !

98076.78

area is calculated by:
Cﬂflﬁﬂﬂ)*(ﬁptxmum area at load 1986)



TABLE Fel |

OPTIMUM COLLECTOR AREA FOR UQRIUUS INVESTMENT CUBT DF THE SYSTEM
AND COST OF EACK UP SYSTEM FUEL

.USER TYPE (CDNSUME HﬂT WQTER DURING THE DAY-TIME 5@ Zf

DAILY LOAD: . . 1pee  KG/DAY

HOT WATER TEMPERATURE: oI B2 R <

SOLAR COLLECTOR TYPE: - FLAT PLATE
TYFE OF AN ABSDRBER PLATE CGQTING. BLACK FAINT

|+ NUMBER OF TOP COVER: . ot
 STORABE TANK: e, ‘ s
STORABE TANK CAPA
SYSTEM LIFE: 15 YEAR
© ANNUAL LOAN' INTER ATE : %
ANNUAL FUEL INFLALIONSRATE Ny B

&% KE/COL. QREA(SE MY

.ANNUAL nxsmmumz;agpa-—’ - — i 3
'Ihvestménﬁ , &4 mutn | Annwal UOperat- Present '
Cost aof Sys. . 3 a d Worth Value .

" Baht/=q.m. : Baht - '

5098 . B&23ES, 91

72822.95 -

83754.13
91921.59
98444, 98
LODH 5955.34 | EBL9S.77
: ' Sesd. S8  795E23.84
W " O 236G 39
b et PO 101962.09
55 14.186 ., ingw, 109626, 2
7o00 . < o : 574650, 54
AV AL . &.43Z 8663.54 .- 85387.76
! ‘35 Q. F.19 1@169. 44 L 109141, 19
1111&4.82
ARt AR ARy R

Be0e B X T 1 ¢ £ BRAT. BT EELBT. 69 .
2i.16
QW’]ﬁﬁﬂimﬁim']%meﬂa i
1015 12138.44 © 1194634, 34
.55, S it.8 .. 13147.46 129581, 23
- F00u S L L ai8 . oBIaA &) 5269&.13
e (o 4,37 9639.49 0 95006.71
35 % 11524.06 S 113581.02
.45 TH.19 1293219 127459.53
.55 19.83 ° 14656.88 138544.47

For load M kg/day(at the same working condition as specified
in the table) the optimum col. area is calculated by:’
AREA {at 1cad M} = (Hfi@@ﬁi*(ﬂptlmum area at load 1090)
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TABLE 30w

OPTIHUH COLLECTOR QREQ FDR VHRIDUS INU&?TMENT CDST ﬁF THE SYSTEN -

AND CDbT OF BACK UF SYSTEM FUEL. -

(EQNSUME HOT WATER DURINE THE DAY~ TIﬁE %] K)-

USER TYPE. 3
DAILY LOAD:: | | 1900 KG/DAY
HOT WATER TEMPERATURE: k1 L s £

SOLAR COLLECTOR TYPE: : FLAT PLATE
TYPE OF AN ABSORBER PLATE CDATING: SELECTIVE COATING
NUMBER. OF TOP COVER: , i A, e

- STORAGE TANK: 5 : ‘
STORABE TANK CAFPACITY

&3 KB/CGL AREQ(SQ H)

SYSTEM LIFE: . ~- Py 15 7 YEAR
ANNUAL LOAN INTEREST RAT - : I %

 ANNUAL FUEL INFLAT 1N RATE: . yB %

- ANNUAL DISEQUNT Rﬁﬂﬁi',-—' . 14 %

ﬁInéestmént. - Back up ' ' erat— Frasent.

' Cost of Sys.' Sys Fu Worth Value

Baht/sg.m. Baht /MJ ged. e 8 B Bahk/vear ‘' Baht
| 5800 w18 42338.94
. s BI748. 44
e Y W7 . . LLITOT.28
« 45 2 ‘?91 28R &6974,37
R pyr e

: 71512, 34
] . .' ; _ f‘:’\d\_‘(.'«\a' I
- HBRD T X e T

45353.39
. <ag§§$%}¢%; 59600, 48

DR -, 68648, 83

PR ¢ 75433.51

A ~TSd w_ BEBL6. 63
7@@@' L .15.ﬂ] » a24.51ﬂ 46526, 15
f P ?5 6 1 6?88 &S v GAT13.77
Ao o , R - T e .

83147.51

T neiBing S5

BOGS. «35 ERUTR D0 ug SoaEal - ﬂaB?4.42

W‘ Em ﬂ?m_q_ VB e 8=

. R i 1@5@3 15 7442, 66

SR Tt A et N T R 5022, 06 . 4650346
: : W PE 4.29 7897.4 . 7312864
<55 LT e 29 354.946 B&L2S. 41

A4S .B.65 1e448.08 . ° 946747.53

11323.5%. 104854, 61

o 16,13

Fa} load M ‘kg/dayiat the s same wurk:ng condition as specified
in the table) the optimum col. area is calculated by: .
ﬁREﬁ(at 1uad M} = (Mfi@@@)*(ﬁptlmum area at 1mad 1@36) i
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TABLE 3.3 0

OFTIMUM COLLECTOR AREA FOR VARIOUS IN‘JEBTHENT CE?ST {JF THE SYSTEH
QND CUST OF BﬁCh UF‘ SYSTEM FUEL

i . USER TYPE I (CONSUME #H0T WATER DURING THE DQY—TIHE 56 x)

-  DAILY LOAD: ; Sl : _ 1606  KG/DAY

HOT WATER TEMPERQTURE , y &8 T o

S0LAR COLLECTOR TYPE: it - FLAT FLATE

TYFE OF AN ABSORBER PLATE cDﬁTING, BLACK FAINT

- NUMBER OF TOP anvep- =3k

] STORAGBE TANK: ' -

% STORAGE TANK CQPACIfa'

45 KG/COL. AREA (S0, M)

i CBYSTEM EIFEY. A% YEAR

. CANNUAL LOAN INTEREG] 17 %

- ANNUAL FUEL INFLARIDR - RCSE
ANNUAL DISCOUNT RAkes

14 %

—

4
¥

Investment -”\\ P ¥ Onerat— Present
Cost of Sys. BSys F /' il e =1 g ' Worth Value
Baht/sg.m. Bag#’ #9.m  Baht
& 5200 X7&447.17
" 45119.75
4 514688.04
; 55855.06
% 59183.14
: LHOA , , 4H715.64
? ‘ B451.&4 56481 .49
! 6146.7 S4917.44
: e L1725.99
LE564.5
7o08 Bo3n7 i 4346299
= , - 54531.93
£ 14 . 66?& 83 61824.36
) m‘uu‘mﬂ ‘Uiﬁj"ﬁ e
Beaﬂ e o 4592 .89
' s 188 - o &aws5.48 - Ysanes.iz
ANEIN IR NES S
=539.28
. Fite 17435 A359.15 77404, 37
POV S35 - B 72 5197.2 48125.23
; 25 9.91 &673.82 £1798.49
Py 12,67 7646,94 70889, 42
45 14.73 S 8374.01 77541.97
16.38 82919.25

nES .

s i s e e e e e i g e gy S g Sl T

‘For ‘load M kg/day{at the same working condition as specified
.in the table) the optimum col. :

AREAfat-luadIM} =

. 135

8954.72

area is calculated bys :
(M/1000) +(Optimum area at load 1963)



TABLE 3.4 n

OFT IMUM CDLLECTOR AREA FOR VARIOUS INUEBTMENT CosT OF . THE' SYSTEM
AMD CUST OF BACK UP EYSTEM FUEL

-.USER TYPE 3 (CONSUME HOT NﬁTER EURING THE DAV*TIHE 50 K)

DAILY LOAD: _ 1@ae  KEG/DAY i -
HOT WATER TEMPERHTURE. ' . b0 C. . =
:SULQR COLLECTOR TYFE: ' 2 ~FLAT FLATE i - :

TYPE OF &N ABSDRBER PLATE COATING: QELECTIVE COATING o
NUMBER OF TOP COVER: :
STORABE TAMK:
“STORABE TANK CAFAC
SYSTEM LIFE:
~ANNUAL LOAN INTERE
ANNUAL. FUEL INFLA

YEAR e
17 % =l g
& % &
4 "

"//// e 6/ COL.. AREA (SE. M) . »*

(e

erat- Present : i
Worth Value #
‘Baht ' =

Investment  Back
- Cost of Sys. Sys |
-Baht/sg.m. - Baht/

B L T L T T e —

281i29.37
. II&24.64 ,
I7269 .09 - 3
4GagR, 74
. 42187.54

SEO

31397.52
- IT7987.19
425560.89
45421 .83
a8240,61
Tov6 - LS 7.84 T4AB2O, 686
- s B f 11,63 41993, 09
L 142 47474, 42

ﬁmumwﬂmﬁﬂi =
"B““""awwéﬁ NSl aEs

4534, 97

.45 14.99 603611, 55837.84
<54 16.48 6405, 71 5931769
008 T 5. 98 4243.96 39298.38
! . B .77  5305.67 49129, 64
.35 12,26 0 6008.95 S55641.9
AT 14,12 6536, 21 60524 24
695838

=3

15. 61

644335.47

. S T — v s

Fmr laad ] kg!day{at the same working condition as specified
in the table) the optimum col. area .is calculated by:
ﬂREA(at load M) = (M/100@)%(Optimum area at load 1060)
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TQBLE 3.5 n

BPTINUM COLLECTOR QREQ FDR UQRIBUS INVESTMENT cosT oF THE SYSTEH'
-AND COST GF BALCH UF SYETENM FUEL. . ;

USER TYPE 3 (CHNSUME HQT NQ?ER DURING THE DAY-TIME S50 %)

DAILY LOAD:" - . o 1906  KE/DAY

HOT WATER TEMPER&TURE' _ ; 79 Lo,

S0LAR COLLECTOR TYPE: FLAT FLATE
TYFE OF AN ABSORBER FLATE CQQTINB' BLQCK FAINT

NUMBER OF TOF COVER: it o
STORAGE TANK:

STORAGE TANPIC&PACITY.‘ &5 KG/COL.AREA (SO H)

SYSTEM LIFE: 15 YEAR
ANNUAL LOAN. INTEREST E N et
ANNUAL FUEL INFLATION

B

ANNLIAL DISQDUNT_RH %

- -

Investment Back upe® rdm al.Operat— Present .
Cost of Syz. Bys FOE . Ba  ingiCos® Warth Value
Baht/sq.m. Baht Zid o M aht#yes © Baht

—

51261.63
L&716.11
T6875.91
B4464 .35
FREIT. 62

S0

53952.54
71776.34
BI%i&4.61
RRIAT, 49
FREE7 .31

&DBO

Z6015.71

C 74239.11
: 26,75 5 89559.76
.45 24 39 . 1@746 31 0 99509.09
SR, 25 1A745%,.47

o B muugmu;mi R

awwlaii;ém bR N RIS

99@@.. ol 1 - 4.83 | 6IRT.BL 58589. 86
“20, 18238 9@29 B 83611.8
. 35 17.11 1e8e9.4 - 100093.29
BS - - 20.75  12138.81° . . 112463.41
WBS L 2346 A320@.33 122232, 91

7000

S e s ke sy SRS : : RS,

For load M kg/day(at the same warking condition as specified

in the table) the optimum col. area is calculated by: |
AREA(at load M) = (M/1@¢a)* (Dptimum area at load 1@9@)
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4 ~‘ A T B ) CTA BLE

:UPTIHUM COLLECTOR AREA FOR VARIOUS
AND COST OF BACK UP SYSTEM FUEL

*USER TYPE-3.
CDally Lbap: -
CHOT WATER. TEMPERATURE:
- SOLAR COLLECTOR TYPE:

TYFE OF AN ABSORRBER PLATE CBATING'

NUMBER OF TOP COVER:
STORAGE TANK:
. STORAGE TANK
BYSTEM LIFE: . :
ANNUAL LOAN INTERES
ANNUAL FUEL INFLA
ANNUAL DISCOUNT

CAPﬁc T

e St S et it i i o SRR T St o 2 et ik e

Investment Back u
Cost of Sys. Bys B
Baht/sg.m. “Raht/
Sean
SO0
76@@ 8.81

.Aﬁ ' 15.95 |

DETEE

ﬁ@']ﬂii‘lm&l

45 22.31
.55 25 ¥y

FHE0 A5 V529

: ; e . 12.44
.4 : 17.14
.45 20, bé
Pl DR HT

—— - — e - ——

3.&'

n

(CONSUME HOT WATER DURING THE DAY-TIME 5@ %)

1966 hG!DAY
Ty - -
FLQT FLATE

'beQW.L
8132
Qﬁﬁﬁ._

BLGCV

2 %

3

e

8 I.

PAINT

‘Iﬂﬂs"ﬁ
B*’“awwéﬂ ﬂmﬁmﬁ*ﬁa S

1“7? 45
205. 461

6338, 12
geas, 83

1a66%.49

11946, 42

129760.83

Baht.

INVESTMENT CQST'UF THE SYSTEM

éﬁ RG/CDL OREA (SR, M)
- YEAR '
A
A
%

Worth valué -

5a822.71
L&5707.9

A BEI2E

82835, 64

88483, 04

S3596. 68
TaTRT.2

- 92126.98

PBERP, 27
PTEAL . 2T

' §5795,95
75Ee9.98

a8164.95
 F7766.39

165432 78

10442717
113093.43

58689, 96
B2836.93
98742.19
1104621.91
126107.78

Fotr load M kg/day(at the same wcrhanq condition as spea:fzad
in the table) the optimum col. area is calculated by:

AREA (at load M) =
138

4 .

(M/leeo)* (Uptimum area at load 1969)

s
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Text Box
138


_ SYSTEM LIFE: 15 YEAR
ANNUAL LOAN' INEREST & 17 %
ANNUAL FUEL INFLAT LGN - RN 1
ANNUAL, DISCOUNT RAJE 14 y
Investment  Back Up 11 Operat- Present
Cost of Sye.. Bys B y5t Worth VYalue
Baht/sg.m.  Baht/g Baht
S006 v 18 4BESF. 21
D on2e4,53
. 354 S&4624.56
48 % 61560, 04
55 4 .81 65141.2
RO 45 G 44668.53
j B .25 371,24 546218, 88
g .55 £892,88 . b3826.95
£ .45 506,56 - 6950%.53
2 3 : 7 74045.94
S 7006 s . AR 48664, 8
g % digmgq L AIS2R.2T
- g 760ME4  79398.29
= S .4 2233 8318.5 77027.96
- 855 Q) pR.65 p8%0.18 82321. 62
8000 a Q’]U‘u”amﬂ‘l_]?;@’gj 50884.85
] ' - L6285.44
- 35 17085 | H3%3.87 Q76429.8
i <v&r 86,17
‘-Q 1IN mwm&maz&w
k- E ;
3 ,qa@e R 1§ bo &3 E5756.71 | 53250. 464
. w2 i K7 I 7621.74 TOS76. 26
' 35 16.48 8H54. 19 §1988. 38
A5 - 1%.4 9774,7 Fe512.14
L Es 21.74 10589.71 - 97318, 21
For load M kg/day{at the same working condition as specified

CTABLE 3.7 n.

OPTIMUM COLLECTOR AREA FOR uaﬁxaus
(AND COST OF BACK UP SYSTEM FUEL-

USER TYPE'”
DAILY LODAD:
- HOT WATER TEMPERQTURE*
SOLAR COLLECTOR TYPE: '
TYPE OF AN ABSORBER PLATE COATING:
- NUMBER OF TOF COVER:
STBRQGE TAMK: it
STURAGBE TANK EQFRCITY"

(CGNSUNE HOT HQTEP DURING THE DAY-T
: loee KG/
e C

i

INVESTMENT COST .OF THE SYSTEM

IWE 50 %)
DAY

 FLAT PLATE
SELECTIVE

7EGHTING'

9 KG/COL. QREQ(SB M}

in the:table) the optimum col.
AREA(at load M) =

139

area is calculated by:
{(M/10e2)* (Optimum area at load 1808)



GPTIMUM CﬂLLECTDR QREQ FOR UﬁRIBUS

il |

THBLE 4 in

QND EBST aF BRCV UF SYSTEH FUEL

INVESTMENT COST OF THE SYSTEM

USER TYPE 4 (CONSUME HOT WATER DURING THE DAY-TIME 25 %)
' 1690 EE/DAY

"DAILY LOAD:
HOT WATER TEMPERATURE:

SOLAR COLLECTOR TYPE: :
; TYFPE OF ahN ABSORBER FLATE COATING:
. NUMBER.OF TOP COVER:
STORAGE TANK:

STORAGE  TANK. CQPQEI-=

SYSTEM LIFE: .
ANNUAL LOAN INTEREST
ANNUAL FUEL INFLATIO
ANNUAL DISCOUNT R

Investment

: Back up
Cost of Sys. Sys Fu
; Baht/sg.m. Baht/MJ
50686
Lo0n
7RG s i
: 25

P,

a
=

8000

amiwﬂ

70009 .

)

wims -

" 5-—‘ ¢

I R
.25
LE5

S

L

j?“B? .

. 7

Q’iﬂJﬂﬁ

AN BRI

G

S

erat-

-'4a8e.4%ﬂ

- 8EE7. 11

 LETRNET

CBLACHK

0
- FLAT PLATE
FPAOINT

&5 KG/COL.AREA(SH. M)
YEAR
'

A
A

et v i, v i e B o e M e e e

Frezent
KWorth Value

Baht

37489.47.

45835.36
SG1338. 58

55451.98

B5B8738.39

40567, 85

56191.19.

96535.73
£1278.18

L ESB&T7 .21

C 43TEP.84

H4235.89
61421.34
66792.51
71683.89

fEuviRhe el

. T778B.39 .
8296.66

15.81.
17. 46

5.8

19.61

12.7

14.84
16.49

5191.25

664305
| 7609.52
B316.26

8888. 14

7202663
T6B20,.17

48079.13
&LEITGT
70379.58
T7oa7 .22
82392.73

—
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! For load M kg/day(at the same working condition as specified
- in the tsble) the optimum col.

o area is calculated by: -
AREA(at load M) =

(M/1@ed) % (Optimum area at load 1609)
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'TABLE

4.2 n

IUSEH TYPE 4 ‘CGNbUME HDT wﬁTEH DURINb THE. DAY- TIHE 29 %)
10e@ KG/DAY

DAILY LOAD:
HOT WATER TEMPERATURE:
BOLAR COLLEDTOR TYFE:

- TYPE OF AN ARSORBER PLATE GUQTINGL

NUMBER OF TOF COVER:
STORAGE TANK:

| STORABE TANK EQPQCITY'

SYSTEM LIFE:
ANNUAL LOAN INTEREST.
ANNUAL FUEL INFLATIO

Investment = Back

. Cost of 8ys.  Sys Fue

Baht/sg.m. Bah

- Saaa - 13

LHHG

7000

aﬁi'muﬂ
QW’]@Q ﬂi

?9@@ . o B!
— R T o

% 47

S o]

L

e v e s i e e s e s o e fa e

b. 8%
2.83

12, %5,
Y42
RENY

L&

C.

FLAT FLATE

i

'lqlf

17

14

BELECTIVE COATING

=
“
%

- DPTIMUM COLLECTOR AREA FOR VARIOUS INVEBTMENT CDST oF THE SYSTEM
. AND COST OF BACKE UP SYSTEM FUEL ' ‘ :

65 KF/CBL ﬁﬁEA(SQ M)
YEAR ;

—

Fresent

Baht .

”55.
51@3.
S. 1?

ﬁ“ﬁ

4qu 8

mw':ggmmﬁggﬁz

L AZ7i.04

0 B = 5
L£034.81
LS5
6984 ?3

o o —

28254.45
» 337597.29
I74@2.52
49135.38
C4R3ER.GT

' 31559.84
. 38144.55
42519, 34
45782.21
48402, 28

3AS511.79
42177.58
47260.17
‘51869.76
54126, 4

BTLER. 94
QasS708, 42

1.3

39549. 14
49371.7
55981 .34
LO7LE, b6
&4LT72.B4

Faor load M kg/daviat the same working condition as specified

in the table) the optlmum

tol e

141

area . ls calculated by: |
- AREA(at load M) = (N!l&@m)*iﬂptzmum area at load 1@9@?

HWarth. Value

e e

e



TABLE 4.3 5

DPTIMUH EDLLECTUR ARE& FDH VﬁﬁIDUB INVESTHMENT CDST oF THE SYSTEH
QND CUBT QF Bﬁﬁk UrP SYSTEM FUEL

-usea TYPE 4 (CUN&UHE HOT NQTER DURING THE DAY-TIME 25 %)
DAILY LOAD: P , S 100@. KG/DAY
HOT WATER TEMPERATURE: - 76 93
- SOLAR COLLECTOR TYPE: o FLAT FLATE
° TYPE OF AN ABSORBER. PLATE COATING: BLACK PAINT
‘NUMBER OF TOF COVER: - . i
STORAGE TANK: e
" STORAGE TANK CAPACITY:
- SYSTEM LIFE: =~ -1
ANNUAL LOAN INTEREST RATE:
- ANNUAL FUEL INFLATION"RATE:

© ANNUAL. DISCOUNT HRI-;-h——f
Investment =~ Back u/

at— Present

1 | 45 KG/COL.AREA(SQ.M)
"4’ 1% . YEAR .
. / £7 A g

16961.57

- Cost of Sys. 8ys Fue Worth Value
" Baht/sg.m.  Baht EBaht

SE00 L5 49966.73
: .25 54157.25
SES 73564, 31
A5 80485, 68
.55 FeBEG. 19

. JJ\‘\{-“ u‘ ' _'
LBOE A5 st = Bd 52847, 01
: 25 7.98 " £9244 .88
. 35, : BOO4S. 93
A4 2583 - 9515 48 88113.28
L5 94554, 98
Tose V15 2.1 Jm 55177.52
.25 15,94 7968. 0 73782.85
35 e, 4b 9991 51 BLOZ7. 88
9«1 1.22
N UERy R e
BRG % 1< NSRS R 5 - PN 615734 ﬁszs 97

QW'E@WEEELNHZB? g
LUSsE L L BELET 11874.18 L 109952, ?B,
POBO 15 5.79 : '6397;38 | 58409, 95
S 25 12.59 879%.9 B14%0.09
5 55 17.07 10431, 4 GLHEFT. 07
a5 20, 42 11654, 46 167918, 41
.55 A . 3 (B 124631.06 1

s s ot

o o e

e P e . e o oo

.Fdrlldéduﬁ:kg/day(ét the same working condition as specified
in the table) the optimum col. area is calculated by: _
AREA{at load M) = tM!l@@@)*tDQtimum area at load 1029) .
: ; : 142 AR Ay




TAELE 4.4 n

DFTIMUN COLLECTOR AREA FOR VARTOUS INV&%THENT CD&T DF THE BYSTEM
AND LU T OF BagK-ue YbThM FUEL

UJER TYFE 4 (PGN?UHE HOT. MQTER DURIN& THE DQY“TIME 28 0
DAILY LUOAD: . . ' 16340 KG/DAY
_HOT WATER TEHPERATUHE: Ving - 78 fau
SOLAR COLLECTOR TYPE: ' FLAT PLATE
: TYFE OF AN ABSORBER PLQTE CGQTTNE CELECTIVE CUQTING
NUMBER OF TOF COVER: i “
STURAGBE TaNK:
CSTORAGE TANE
BYSTEM LIFE:
AhNUAL LOAN INTEHEST
CANNUAL FUEL INFLATE
ANNUAL DISCOUNT R

45 KB/COL. AREA(SA. M)
15 YEAR-

B B SURNRLR IS,

o '

%

LCAFACITY

et i o o b e i 1o S i S S i i e s o

Investment
Cost of Bys. 8Bys F
Baht/=q.m. BEalt

e T PR TE A t p s

Back
- Worrth Valuv_ﬁ
Baht

40729.12
50298, 88
BhEHT. 24
61316,31°
| 65069, 62

S

e A47 76,32
' . 54259 . ?
émf?u. -t
&F4TE.L 69

739849

48194.97
GHI1T93E. 46
L 70418.738
77989.72
G2272.73

7H00

19,48

1‘%5 &&-38

8316.#3

B Nﬂ’]‘l_lu’;‘iamlﬁmi

amﬁ%nimwﬁ%méﬁﬁéé .

Qo

S1078. 75

.hﬁ
. R
- 435
P

¥ A C&.78

12.68

%, G

19.48

21.8

5?76 74
763699

88462, 29 -

B777 . AL
10568, 25

q3491 B&

L T7OTLT 28
B2063.37

Pa5R7.88

G4 6T

e A b i i it Sy iy [y S Sl e pamh e et s ke § T A Feade AL ke A (L ARV 140 ol P e P o e S ] S BT R TR N i S i i, Sk et Pl e (i b 1S v g et s S e B i b

'Far load M kg/day(at the same wmrhlng condition as sp=r1f1ed
in . the tabla) the optimum col. area is calculated by
- AREA(at doad M) = {(M/160@)+* (Optimum area at load 1096)
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TABLE 5.1 n

OPTIMUM éGLLEETDR AREA FOR VARIOUS
AND COST OF BACK UP SYSTEM FUEL

INVESTMENT COST OF THE SYSTEM

USER TYPE 5 (CONSUME HOT WATER DURING THE DAY-TIME & %)
DAILY LOAD: 1060 KB/DAY
HOT WATER TEMPERATURE: 6@ B
SOLAR COLLECTOR TYPE: FLAT PLATE
TYPE OF AN ABSORBER PLATE COATING: BLACK PAINT
NUMBER. OF TOR COVER:. : 1o |
STORAGE TANK: | :
STORAGE TANK CAPACITY:

&5 KG/COL. AREA(SEL M)

SYSTEM LIFE: - 15 . YEAR
_ ANNUAL LOAN INTEREST RATE R ¥ 4 %
ANNUAL FUEL. INFLATIOM RATE: 8 %

iy

QNNUAL DISCOUNT RATET : : , Y
Investment - & Dperat Fresent
Cost of 8Bys. & Worth Value

Baht/sg.m. Baht'
SHO0 37778.38
2 46122.88

S1626.596

Y 55740.89

5028, 32

LHBEE 40913. 39

S50530.1

H141.92 56873, 18

HES54 . 04 41615.33

T &5424, 54

7000 o QXTI 77
4% 544627.76

: 4.9 . B6TEI04 £1809,79

- « A5 14,99 O 7254,91 G71L79.29

' CLE5 Q) AB.65 - AFiB.27 ue 71469.93
awso B muuwlg]‘u@fq}j
1.9 58447.2&

QU rhan7. 67
ainIgivingnagEE
aB4s. 255,94

99@9 3158 5,84 5ﬂ47 a7 48567 .62
i 25 18,04 L6721 6H2H15. 68
<35 12.84 THSE, 85 TORTE. 41

S 14.92 8369, 11 77496, 6"

.85 16,57 8946, &8

g278%. 25

s ame e  w— e e e— . — i —

Foe luad M kg/day(at the same working condition as apec1f1ed
in the table) the optimum col. area is calculated by:
AREA(at load M) = (M/1060)*(Dptimum area at load 100@)
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TABLE G2 N

BPTIMUN PULLECTQR AREA FOR UQHIDUS INVESTMENT casT UF THE SYSTEM

AND COST OF BACK UF SYSTEM FUEL

USER TYPE 5~

DAILY 1LLOAD:

HOT WATER TEMPERATURE:
- SOLAR COLLECTOR TYPE:

NUMBER OF TOF COVER:
_STORABE TANK:
' BTORASE TANK CAPACITY

SYSTEM LIFE: ™

ANNUAL L OAN INTERES_;

ANNUAL FUEL INFLATI
-~ ANNUAL DISCOUNT

Investment +© Bac perat- Fresent
Cost of Svs. 8y HWorth Value
Baht/sq.m. " Baht -
Seos 2RERE, 07
: 33828.78
AT478. 64
402146, 22
42409, 04
EDOE : 2 1642, 44
. - 4128.63 - IE23G. 44
L AB06E, B4 42598.4
d, & 45875, 09
48499, 79
7O : 34409.29
: - g 45& 42276.25.
o 14.3 5114. a . A7369. 37
A5 Ab.18 T EB26.5 51174.49
i) ff‘l‘uu‘m | ‘Uii"l‘i‘i
89@@ I7275.2
.25 © ieq78. ARG6T . bb O/ 44018.25
QW’]@ﬁﬂ‘Jﬁﬁt m*—*mma
ﬂe.l 16?.@3'
16. 442,05 HOLS2, 34
qeae. A5 bH.0O7 4285, @2 39478.59
' 25 - 9.89 5345, 16 49495, 31
58 v PEGAS &348, 31 56004.37
-5 14.3 £575.91 LOB91.88
.55 15.8 &998. 62 L4BOE. OF

(R - - e =)

(CONSUME HDT WATER DURINE THE DAY-TIME @ %}

ieen KB/DAY

&G

E-

FLAT PLATE
TYFE OF AN ARSORBER PLATE CGATING: vELECTIvE CDQTINB

= |

158
17
.8

14

YE

&5 KG/COL. ﬁREﬁ(SQ M)

AR

g
v -
o

For load H kg/daylat the same- wnrk1ng condition as 59&C1f19d
area is calculated by:
= (MXIOBG)*(Uptzmum areaa at load 1600)

in the table) the cptzmum col.
AREA(at load M)

145
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TABLE 5.3 "

" OPTIMUM CULLECTQR AREA FOR VARIOUS INVPSTMENT COST OF THE SYSTEM

AND CDST oF BQCK UFP BYSTEM FUEL

USER TYFE 5 (CONSUME HDT WATER DURING THE DAY-TIME & %
DAILY LOAD: 1600  KB/DAY
HOT WATER TEMPERATURE: , 79 B
" BOLAR COLLECTOR.TYPE: - FLAT PLATE
. TYPE OF AN ABSORBER PLATE COATING: BLACK PAINT
NUMBER DF TOP COVER: i
STORABE TANK p
STORAGE Tnmx CAFPACITY:
. BYHTEM LIFE: QY
. ANNUAL LOAN INTEREST RATE:

V////. e

A 8 b &

ANNLIAL DISCOUNT RABE — 14 %

65 KE/COL. AREA (50. M)

. Investment Back /

perat~ Present

ot e

‘Cost of Sys. Sys Fu Worth Value
 Baht/sg.m. Bah J Baht
S5000 50394.,54
65418, 99
75315.35
82727.9%
88407, 24
DGO 53I053,.87
70415.42
81851.22
98392, 68
er 97212.93
g\
7000 S .Ez. 55131.13
\ A 74829.86
<35 20,42 9482, 35 87805, 02
L «a45 Q) amu7 198268.95  97496.37
NENULETNEYTANT o=
goeo 87.34
Q?S?ﬂs 1é
améﬂ ﬂiﬁmwfh‘ﬁmw?
8.91
24,91 12174.66 112735,.38
P02 B £ %.91 62391 S777%.05
.25 : $2a12 8871.22 82146, 06
- B 14,87 10604, 95 C98200.12
A5 20,42 11899.89 110191, 05
55 2316 12933.88 119765. 63

Fmr load M kg/day(at the same workzng candition as specified
in the table) the mptxmum cel. area is calculated by:
,ﬁREQ{at load M) (H/l@@@)*(ﬂptlmum area at load 1@@0)
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TAELE 5.4 n

OFT IMUM CDLLECTDR AREA FQH VARIOUS INVESTMENT EUST {F THE SYSTEH
AND CQbT OF HACF U SYSTEM FUEL

~USFR TYPE 5"{FDNBUHE HOT WQTVR DURINb THE DAY-TIME & %)
DAILY LOAD: ) o Lleed KE/DAY
HOT WATER T&MPERATUEE' : el ¢ T Cu
SOLAR COLLECTOR TYPE: FLAT PLATE
g TYPE OF AN ABSORBER FLATE CDQTING. SELECTIVE COATING
NUMBER OF TOP COVER: - . T ¥ g
STORAGE TAN:

STORABGE . TANE CQPQCIT & iE/PDL AREQ‘SQ M)
EYSTEM LIFE:

, ’//// S YEAR
ANNUAL LOAN INTERESTL R L €====' e

ANNUAL FUEL INFLAT @ 3 f _ 1y
ANNUAL DISDOUNT oS , ' %

e e e et B i b

1efatﬂ Fresent :
Worth Value

Investment ‘Baclk
Cost of Sys. Hys

o

Baht/éq,m. -Ba TS vear Baht
““““““““““““ \ ‘j“"“’ .
SHOG - ABE78. 28
' H53168.13 .
S&484.83
AlI202.81
LHAPTO . @8
LB 4815, 65 44584, 58
' OS5 . 82 GeE0F4, 473
3 GELT4 .44
L£FEARL. 09
it il ; LTEBSL. T4
7H00 . -"qﬁg- 4796 . 24
15.48 ELERY &£1392, 98
AN o IERINE . T 7584, 9% TH2I5. 41
A5 QS gz aENwg. 27 TEB40 6T
ﬂfﬂum%ﬂﬁ‘iﬂ‘ﬂi
BEa0 R H4E6 ., 08 o 59807, &2
y : 6 '-51 45
ANIEINT wﬁﬁm
& 5 B
TS REL O 9701.52 89534
93@@ 15 6. 6T 5?42.@2 53178.51
» 25 S 12.54 TaaT .07 7044623
35 16,84 ' B834.9& aigie.
. A% 19,37 G752, 08 FOIOD. 6B
« 55 s Qe 13484, 39

RTEEI. 7S

Pty et s B i Bt R

e s i e s

For load M kg/day{at the same working condition as Epeczfzed
in the table) the optimum col. area is calculated by:
AREA (at load M) = (M/1200)#(Optimum area at load 1909)
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CUTABLE 1.1 @

DAILY LOAD:2 . 1a99 KG/DAY
HOT WATER TEMPERATURE: 7@ C.

SOLAR COLLECTOR TYPE: | LAT FLATE
‘ TYPE OF AN ABSORBE

UBER TYPE 1 KCGNSUME HOT WATE !RINE THE DAY-TIME 19@ %J

' Ck PQINT

SYSTEM LIFE: YEAR

. NUMEER OF TOP COVERZ \‘1
STORABE TANK: : —
STORAGE TANK: . '\\\j KG/COL. AREA (S8, M. )

%

A

%
BAHT /#0

ANNUAL LOAN RATE:
ANNUAL, FUEL INFL
ANNUAL DISCOUNT RA’
COST OF BACK UP 8§

-

Investment Optd mum

Annual Energy Bavan,

T,

Cost af Sys Col. Area Cost of

Baht/year(i)

R e T

: Teoctrici by LFG Fuel (il
Baht/sdg.m. =F Baht/lkW-hr Baht/kg Baht/litre
= R.00 8,00 19,00 4,00 5.00
: = | s )

=090 15,42 J7¢9B. 22 4314.44  H16AZ | 15523 7711 9276 4646 SHI9
LHOOD 12.72 7&315-59 4785, B8 1Q§EL 12830 4876  B264 4157 5202
7000 10,44 aﬂw u’%% ﬂ“jﬂﬂ?w? LBR9 7SI Z648 4565
e R %qW"Iﬁﬁﬁi mwwmrm B et R
9000 6,72 5229 2630 3292

69456 83 S951.12 &54Z 8751 43547




P [ NHFT R MR Sy ] o v o ANNUIAEL ISR S LD U e EY&H‘EW B e e B e etk S L i Lt o |

USER TYPE 1 (CONSUME HOT WATEH nURINB THE DAY-TIME 109 %)
T ey DAILY LOAD: _ 1806 KG/DAY
R HOT WATER TEMFERATURE: »y it ‘:, 78 C.
TR O SOLAR COLLECTOR TYPE: . FLAT PLATE
TYPE OF AN ABSORBER PLA  BLACK FAINT
MUMBER OF TOP COVER: -
STORAGE TANK: \
STORABE TANK:
BYSTEM LIFE: YEAR
ANNLAL LOAN RATE: x
ANNUAL FUEL INFLAT

COST OF BACK UFP SYSTEM \ %\\ ‘HT’MJ

. KB /COL . AREA (SEL M. )

ANNUAL. DISCOUNT Ke

Investment Optimum Total

_ _ T \\\ el Energy qaving, Banht/vear (1)
Cost of Sys Col. Area Cost of

e o e ok e i S s vy et vt

eyl

ncxty LPB Fuel 0il
w~{t/kw~hr Baht/ kg Baht/litre

P - . R

Baht/sq.m. - SGeMa Bah
i 2,60 8.80 10,60 4,00 5,00

Saon iéidiu T7071.21 I ARYS DRSNS 882 158437 7871 9468 4742 S940

bene 12.82 . 76985486  AbH0.37 | Ghébl X lazia 706t BA9A 4272 5347
T TiR.62 -74337!&9 R G R A5 12585 b?ﬁﬁnkl7521 ATEE 4734

sooo  B.72 @@quwgéw{] Uﬁﬂ'ﬁs | sess ese7 3293 4122
GO 764 qmﬁﬁﬂimﬁwm ﬂnfagjs 5574 204 3509

It is an annual energy savzng 1F tha heat:ng =y§tam fuel is anc&lectrlnal\energy,
or LPG, or a fuel oil.




TABLE 1.3 o
ANNUAL ENERISY SAVING FUR THE ."::YSTEH WITH AN EJPTIMUM COLLECTOR QREA

USER TYPE 1 (CONSUME HOT NA ER
RAILY LDAD:
HOT WATER TEMFERATURE:
SOLAR COLLECTOR TYPE: S

TYFE OF AN ABSORBERWFLATE

NUMEER OF TOP COVERS
STORAGE TANK: - el
STORAGE TANK:
SYSTEM LIFE: YEAR
ANNUAL LOAN RATE: %

ANNUAL. FUEL INFLA N 2 AR )
ANNUAL. DISCOUNT RAT AN % y .

Ca, . 1,
COST OF BACK UFP 8 BAMT /MJ
- Cost of 8ys Col. Area Cost of :’z.ﬁﬂi

ING THE DAY-TIME 160 %)
1ved KG/DAaY

EG/COL. AREQ(SH. ML)

T N SR,

Annual Energy Saving. Bahtx’ypar (1)

—— i

— — - -

Investment Optimum Tutal

aun/'\ \ trl c:1ty LG . Fuml 0Oil

i Baht iy ‘gahtfkwfhr Baht/kg . Baht/litre

(119
o
W
o=
T+

Haht/sg.m. Heje M.

o [T

1.56

.99 8.00 10.00 4,00 S.00

—_ b

. . -~ n .
S0 15,31 VL= o i oy | 14728 8316 99246 5028 4293

LO006 . 12,99 7794@1@4 ATTE. 42 114;m 15276 7889 9128 4591 5744
' LW oA a .

7RO 11.83 ﬁ'mu uﬂ% ﬂ tTU ﬁ?m 5823 L8467  B261 4155 SEO9

‘“‘“aW’fﬁ\Tﬁiﬁfﬂ%ﬁﬁ FTRE T

900 7.8 T 7ose.m 555 4 B1BY 10919 S425 © 6525 3282 4108
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USER TYPE 1 (CONSUME HOT WATER DURING THE DAY-TIME 10@ %)
DAILY LOAD: s 1000 KG/DAY

HOT WATER TEMPERATURE: 78 C.
SOLAR COLLECTOR TYFE: FLAT FLATE
TYPE OF AN AESOREER P SELECTIVE COATING

-3

NUMBER OF TOF COVER:
STORABE TANK: -

STORAGE TANK: —

“ KG/COL . AREA (S0. H ? .

SYSTEM LIFE: YE MR
ANNUAL. LOAN RATE: %
CANNUAL FUEL INFLATI %
~ ANNUAL DISCOUNT RATE: %

COST OF BACK UF SYS) RAMHT /Md

- - . - o mass

Investment 'Ubfimum Total

————

W w8
: : ‘\\ nrval Enargy %av{nq, Baht/vear (1)
Cost of 8ys ?Cqﬁg_érea Cost of : - :

. .
%\uu ;c1ty LFG Fuel 0il

Baht/sq. m. %03, M. Baht Rkt / b W-hr Baht /lkg Baht/litre

b et

2,00  8.008 10,06 4,00 5,00

i i 13 b e i et 1k e vt e e 0y S e /. — . .. e e piaps W — et

S0 15,25 TeRA6. B Ao aBes @RI oa00 146839 8365  1e0s3 5061 4334

- '-, A g
00D 12,97 Y7ERN1 INAsa0s 7655 9268 4632 S797

7@ il.04 ??394. 3 4739 .22 1@484 13979 LHP4G BEE4 4202 5259f7

BOOY 9.37 ﬂﬂf}“%’g%ﬂ U%ﬂqgm " 6234 7499 3772 4721
= ARRNTEERANETN i

_--—m_..—....—-—»._.—._.m“-.-—u-_»«—-_—- 4..,' ] = " L --m e

(1) It is an annual enargy ﬁav:ng 1f the heating system fuel is an electr;cal EMErgY,
or LPBq or a fuel oil. - ¥
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TABLE 1.5 9

ANNUAL ENERBY SAVING FOR THE 3YSTEM WITH AN OFTIMUM COLLECTOR AREA

USER TYPE 1 (CONSUME HOT WATER U ' HE DAY-TIME 106 %)

PAaILY LOAD: ‘ 4 FE/DQY

HOT WATER TEMFERATURE:

SOLAR COLLECTOR TYFE: PLQTE
TYFE OF AN ARSORBER PAINT

NUMBER OF TOP COVERG™ s _
BTORAGE TANK:
STORAGE TANK: | 5 BBV COL. AREA (S0. M. )

SYGTEM LIFE;: 3;\\\ YEOR

ANNUAL LOAN RATE: A
ANNUAL. FUEL INFLATION p
ANNUAL. DISCOUNT RATE 4 - \ L4 A
COST OF BRALCK UF 8YETEM y ! R AT /ML

i - TV VTt B e e P . et P S e = 1Y e g i i

\\ nnual Enamgff Saving, Baht/year (1)

Investment Optimum Total Inwvt
- Cast of Sys Col. Area Cost of Svs.

i v b

\ ;
agtricity LG Fuel 0Oil

BHaht/sg.m. S0. M Faht aht/kW-hr Baht/kg Baht/litre

o B G.06 14,09 4,06  5.606

—— e - s o g v

A TR RS P et Y14 oty ot e . e P 4 o AT g e v e e

. gﬁ—————————————————————\d . :
Soai . ig.g84 Q4LRT 8= ag1a 19485 EE3Z LAGTE
| I}
HEOG 5 Qﬂ?ﬁ?.s“ 62*1 77 115u6 15468 TEE4 FEOH 4571 S7%4

7000 1.5y m&ﬂﬂuuﬂwﬂufﬁaﬂ&i 6497 7815 3931 4920
gove 9.7 QWQ@Q NSRRI A89 as-%; cazs w2z 4043

QU090 5,87 L1795, 74 7733.78 &I1Z 8418 4182  HeZe 2530, I147



ANNUAL ENERGY SAVING FOR THE SYSTEM WITH AN OPTINUM CO

USER TYFE 1 (CONSUME HOT WATER DURING THE DAY-TIME 1309 %)
DAILY LDAD: - 1006 KG/DAY
HOT WATER TEMFERATURE: 8o  C.
SOLAR COLLECTOR TYPE: FLAT PLATE
TYFE OF AM ABSORBER PL SELECTIVE COATING
NUMBER OF TOF COVER:
WG STORAGE TAME: e :
ki b STORAGE TAMK: * ' 5 RG/G0OL. AREA (S8, M)
T : : SYSTEM LIFE: e ——— & YEAR

ANNLIAL LOAN RATE: %
ANNUAL FUEL INFLATI VA
g ANNUAL DISCOUNT RAT v

COST OF BACK UP SY L7 BAMT /M

Investment Optimum Totaldir Annual Energy Saving, Baht/year (1)
o Cost of 8ys Col. Area Cost of R e b S e
= _ Yestricity LPE i Fuel 0il :
Baht/sq.m. (Y iMia Baht Faht /ki—h Baht/kg . Bant/litre

2.OE H.oa 19,00 4,00 5,00

o S8 et ke e s dni iy 5 e SdAE dt s e (e S St it i e sk b waen St 4 e $2 1t S

3@@@'_ 18.8 GEFDE, 35 19695  97B4 11769 5920 7469
S u1ls e w
&b@oY . - 18,71 P43 _\Ji??sa BBA1L 18611 5337 &&79

7090 13.1 F1&7&. 84 Gi41.01 11é§3 15817 7858 - 9452 4754 5959

aena 19...83 aﬂqﬁu@w% U%ﬂﬁ%?‘?v &85 8524 44 72 221
9669 g.84 qq W#im ﬂ 3 m:gjcw ,.] GIV' E]«;Tﬂ ﬁa;z 7435 zsesj : f%

o L

(1) It i=s an aﬁnﬂél enaray saving if the heating system fuel is an glectrical én&ﬁg§; 1
or LFG, or a fuel oil. 5,

5 “i
S g e




TARLE 1.7 9

ANNUAL ENERGY SAVING FOR THE SYSTEM WITH AN OPTIMUM COLLECTOR AREA

USER TYPE L (CONSUME HOT ¢ ING THE DAY-~TIME 160 %)
DAILY LOAD: o~ 1o0e KG/DAY
HOT WATER TEMPERATURE: ““i 8o .
SOLAR COLLECTOR TYFE: S T ELAT FLATE
TYFPE OF AN ABSORBER PL QT INEFSELECTIVE COATING
NUMBER OF TOP COVERE —
STORAGE TANK:
STORAGE TANK:

SYSTEM LIFE: YEAR
ANNUAL L.OAN RATE: %
ANMUAL FUEL INFLA -  JIRE Y\ %
ANNUAL DISCOUNT RATE - , | \ %
COST UF BACK UP SY§ AT /M3

G/C0OL., AREA (SG. M)

- e

.
. o \ R
A -
St i s g PP e e - bid =i ok
i 4 LS J .
o ANERAC
4 ’ el 1
. R LD s
=

Investment Optimum Total Annual Energy Saving, Bahﬁzyéa9(15

- Cost of Sys Col. Area Cost of A i e _ ety

b4 Electricity LPE Fusl 0il
Eaht/sqg.m. S Cfa fMin Baht ant /kiW—hr Haht/kg Baht/litre
1.5 2.8 8,06 16,68 4,08 5,06

_ £j
talets) 18, 85 5178.683 ISIaY 19355 9615 115466 H5818 7281
LHGBOH 15.66 o Lt e R 5748.68 - ig@iqﬂ 17348 8618 143467 5214 4524
VU A a
7600 12,95 ﬁsﬂ%‘i Ié%:%&] ‘U%ﬂ'}%’m 7621 9168 4611 5771
| o’ a e

e U IWTRATN IR TINE TR e ™ < =
: @éaa_ B.54 9 74879, 61 7164, 96 8496 11I28 5627 4749  T4e5 4261

i, T T o St e




—

g1

GOLAR COLLECTOR TYPE: g FLAT

'“STGRQBE TANK:

SYSTEN LIFEY

ANNUAL LOAN RATE &
ANNUAL. FUEL INFLAT]
ANNUAL DISCOUNT RATE
COST OF BACK UF &

TYFE OF AN ABSORBER PLATE
NUMBER OF TOP COVER:

STORAGE TANK:

Investment

.+ Cost of 8ys

Optimum  Total Aral
Col. Area  Cost 3.

2\

USER TYFE 2 (CDNSUH&‘QOT WATER DURING THE na?"frﬁs 758 %Y
DAILY LOAD: 136O
HOT WATER TEMFERATURE: &0

K&/DQY
Gian e

YT PLATE - -
ING: BLACK PAINT

YEAR
A
.
w

- BAHT /M

5 KG/COL. AREA (88.M.)

\\\\ Annual Energy Saving, Baht/year (1)

e e s o e st

——

i e

o

\C ricity LFB Fuel 0Cil

Baht/sq.m. S0n Ma t!kw i Baht/ky Raht/litre
2,00  ©.00 18.9¢  4.00 5.00

5660 16,82 1813 1575¢ 7824 9412 4734 59285
sood . 15,32 945k 38 aased ) 1s1g8  7S45 9076 4565 713

B X

7200 14,05 'eiﬂr 14623 7264 8738 4395 5501
i i ﬁ ﬁﬁ"fj u)fj‘?ﬁ gci U%@ﬁa %"’355 6982 8399 4225 5207
P6en 11.99 167886.59 5318.71 L0114 . 13486, 6700 9059 4054 S07I

lejﬁﬁﬂ AUNKRY

A

i

i et et b

(1) It is an annual
or a fuel oil

or LFPG,

nergy saving if the haat:ng ayatem fuel is an electrical energy,

1 n":\‘(:;x\%' =
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TOABLE 2.2 ¥

f_

ANNLIAL ENERGY SAVING FOR THE SYSTEM WITH AN OFTIMUM COLLECTOR AREA

USER TYPE 2 (CONSUME HOT WATERIDURING THE DAY-TIME 75 %)

DAILY LODAD: Al ‘ 900 KE/DAY

HOT WATER TEMFERATURE:. C.

SOLAR COLLECTOR TYFES _ _
TYPE OF AN ABSORBE CTIVE COATING

NUMBER OF TOP Cﬂggﬁi--—— 1 :
STORAGE TAMI: . _ :
 STORAGE TANK: | MG/ COL. AREA (SR ML)

SYSTEM LIFE: ] YEAR
ANNUAL LOAM RATE: %
ANNUAL. FUEL INFLATION %

ANNUAL. DISCOUNT RATES R %
: ,ﬂ\\ AHT /M3

COET OF BACK UP 8Y

— s

Investment
Cost of Sys

Optimum  Total Iny

\ \ Annual Eﬂef"gv Eaving. Baht/year(:)
Col. Area Cost of Bye

: i : i
Electricity LRG| Fu&l'ﬂil

Sa Ma flaht Hatt s/ k-t Bahtfkg " Baht/litre

PR

STETElY
alalaloh

7eon

200 .00 10.00 4,00 S.00

1%. 84 EA-B Y v l‘ » HAFE 8195 9857 4958 L2205

14,51 37342“56 T48e. a7 12043 16958 7977 9894 4837 6041

ﬁaquwga/muﬁmg o, 7 e e pave
quwﬂﬁfﬁﬁﬂimﬁwqwﬁw pfss  veez  asse ﬁvas

ii 56 19403z, 95 AHRE. 62 11932 14714 7348 8779 4421 5533




[

ANNLIAL ENERGY SQVING FOR THE

USER TYPE (CDNEUHE HOT WATER DURING THE DAY-TIME 75 %)
DATLY Lmans : 108D KG/DAY
HOT WATER TEMPERATURE : 7% .
SOLAR COLLECTOR TYPE: = “LAT FPLATE
TYFE OF AN ABSUORBER PL*»\\; LACK PAINT

‘NUMBER. OF TOP COVER: “;‘-'x Ry
STDHABE TANE:: A —
S EENEG / COL . AREA (S3. M. )

STORAGE TANK:
SYSTEM LIFE: e YEAR
-~ v
R
NN R y

ANNUAL LOAN RATE:
ANNUAL FUEL INFLATIL
ARNUAL DISCOUNT RATE:

COST OF BACK UP SYS \ \\k)v IT /M
Investment Opt i muam Total ! m;\\\\\ nrual Enmrgy Saving,. Eahtz’yaar(l)
Cast of Sys Col. frea Cost of ‘u“ : —
\ C1ty . LPG Fual 0411
Baht/sg.m. ) M Baht -p\u?x, 2 . \ Tl hr: - Baht!kg Baht/litre
________________ 2 ___qﬁ_»;fza;ﬁ.ﬂ AR ?}??13{@733 R P
5000 24,37 9437 9656 11615 85842 7312
&£@Ra 2873 G557 9219 1le89 5578 4981
7298 19.5 136505, 82 5597 62 '13258 175?77 8782 10564 5313 6650
so00  17.57 i@ﬂﬂuqumﬁﬂ’)ﬁg B345 10038 5047 6319
000

e

15, B4 qmmﬂj@umwmwﬁq&gﬂs 9512 47@ 5988

——— e e e

1)

It is an annual energy saving if thm:haating-ﬁyatem fuel i3 an alactrical energy,

or LPG;

or a fuel oil.
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TABLE 2.4 «

USER TYPE 2 (CONSUME HOT WATE
DAILY LUOAD:2 | 1@@@ Vazngy

HOT WATER TEMPERATURE; €:===' Fon | G

SOLAR COLLECTOR TYPE N AT FLATE
TYFPE OF AN QBED"*i_- WTE GDF ECTIVE COATING

MUMBER OF TOF COY
STORAGE TAMK:
STORAGE TANME:

G RG/COL. AREA (S0 M, )

SYSTEN LIFEs YEAR

ANNUAL LOAN RATE: %

AMNUAL FUELL TNFLE rd

ANMUAL. DISTOUNT R _ 14 “

COST OF BACK UF EM B i ‘ ZENBAMT /MJ
Investment Bt i muam Towtal I

Cost of Sys

Baht/sg.m.

Annual Enﬁr*gy Gavi Ny

Baht/year (1)

Col. Area Cost o

: 1eﬁ;tricify L LPB Fuel B3l

G oM - Baht Baht /bW—hr Baht/kg Pah*Xlxtre

A 200 BH.aa 1o, 60 4.9& =

22 1 1 s HBJ) zovor 1ee81 12126 4099 764

2@13? 123249, 13 H134.9%9 14697 195832 @729 11783 5886 V3Ib67
s VU a |

e RRRUIIUIN e = s o

ik ‘QW*T‘N’Q ﬂifﬁ“ﬁ%'ﬁﬂﬂg\ﬂ 2 Ry o

15, 55 L aBE17. 59 b&T4. 9, 13093 17457 Bﬁ?E LB4EE  BRAT . 6567
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ANMUAL, ENERé@“+ﬁ$TﬂﬁfFDR'THE'Evérsm WITH, AN OFT IMUM vauuéjay,'
USER TYPE CCONSUME HOT WATER DURINE THE DAY=TIME 59 %)
DAILY LU&B*' o 1980 KE/DAY
HOT WATER TEMPERATURE: VAR B
80LAR COLLECTOR TYPE: FLAT PLATE
TYFE OF AN ARSOREBER FLATE ;BLﬁﬂh FATNT
NUMBER OF TOF COVER:
STORAGE TANK:
STORABE TANE:

EG/LOL. AREA (SR, M. )

Sy ‘BYETEM LIFE: YEAR

. ANNUAL LDAN RATE: - %
CANNUAL FUEL INFLATION B %
ANNUAL. DISCOUNT RATE g 2F

COsST OF BACK UP SYST

a \\\\ / nual Ener’gy Savinq, Baht /year (1) o

Investaent thmem- Total ¥
Cost of Sys Col. Area Cost of

‘ e $0h 4 S s e b e e e

icity LPE Fuel Oil

ﬁ.t HW-hr Baht/kg Bahtflitre

ity . bt b

Baht /sq. me T Baht

Wb .00 g.00 10,00 4 99 5. 00

D T e

5600 13. 44 67269, 09 ‘M,.-ﬁ;v?; 189 14919 7412 8915 4484 5612
6000 11,95 VALY ¢ — _—*—'“————““'“\ﬂxesq- 6934  B341 4196 5251
7800 10.68 - 74775786 6723.69 9744712993 6454 7764 3905 4g6e

aoos hf?;.‘. fs?' . @ﬂﬁuuﬂ%ﬁw&ﬂ ‘Uﬁiﬂ Wz 5972 7184 :5&1:::..: 4522
Ga00 8.62 qwniqaﬁ ﬂmﬂﬁﬁ%ﬁﬁﬂﬁ 6602 33.:2:3 4156

tiy It is an annual-energy savxng i¥ the heatlng aVﬁﬁﬁm fuel is an elecﬁkical BRergy.,
v.ooor LPBy or & fuel oil:’

bt
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ANMUAGL ENERBY SAVING FOR THE SYSTEM WITH AN OPTIMUM COLLECTOR AREA

USER TYPE = (CONSUME HOT WATER DURING THE DAY~TIME 58 %)
DAILY LOAD: 18659 KG/DAY
HOT WATER TEMPERATURE: &a .
SOLAR COLLECTOR TYFE: ' FLAT PLATE
TYFE OF AN ARSORBER Fl. BLACK PAINT

NUMBER OF TOF COVER: é 1

GTORABE  TANK:
STORABE TANEK: d FE/COL., AREA (861 M, )

GYSTEM LIFE:

ANNUAL LOAN RATE:
ANBMUAL FUEL INFLATIQ
ANNUAL DISCOUNT RATE \
COST OF BACK UF 8YS \ 12 BAHT /MJ

nas vt —

Investment Dptimum Total # _ Ll g wnual Energy Saving, Baht/year (1)
Cost aof Sys Iol. Area Cost of Sva. g N e et - .

T = Al o oY LG Fuel 0Oil

Baht/sg.m. HGs My dabt/kW-hr Baht/ gy Baht/litre

2.00  8.00 10,00 4.00 5.00
Ea LEL A4 AFEGP .09 189 14919 TALZ2 86915 44834 SHHLE
- -

6006 11,95 7169k L 13959 6934 @341 4196 5251
et o bl

Taon 18,68 TA4TT7E. 86 &T23.465 9744 12?93 &454 T bk 3905 4888

._a@eé 9.59 aﬂquu’z%ﬂ Uiﬂ’]%m 5972  7iB4 3613 4522
i Qmﬂﬁbﬂimﬁﬂﬁw TRE™ ek

> b b st

i - - o tes s s b B . o

(1) It is an annual energy saving i¥ the heat1ng systsm %ual ig an electrical anerny,
or LPG, or a fuel oil
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‘mBL_E Bt

ANNUAL ENERGY SAVING FOR THE SVSTEM WITKH AM BPTI%UH EQLLECTBR AREA

(NG THE DAV TIME 56 %)
1@%@ EG/DAY

&9 G

AT FLATE
CTLvE COATING

USER TYPE 3 (CONSUME HOT WATE
DAILY LOAD: ‘
HOT WATER TEﬁPERéTUﬁE*
SOLAR COLLECTOR TYPE:
TYFE OF AN ABSORBER
NMUMBER OF TOF COVER
HTORAGE TQMR.

STORAGE TANE: RL/LDL ARF&(SQ M.
SYSTEM LIFEY

= . \
ANNUAL FUEL INFLATIGN F o) iy S

AMNUAL LOAN RAETE:
ANMUAL DISCOUNT RATE: %

, -
COST OF BAGCK UP sSysTEh HBE. ; v\? E&HT /M

Investment Optimam Total D ,\\\\ huél.Enﬁrgy Saving, Baht/vear (1)

Cost of 8ys Col. fArea Cosht of %5 s e
\ cericity . LG Futel 01l

Eaht/sg.me .M. Baht £ —hr Bahtrkg Baht/litre

:.@@ 8.8 10,00 4,00 5.06

- G0ao 12,45 Bttt 77 7498 9016 4532 He72

.’ T -l I _

LO0H 1.4 HEEEA o A48, 5 175584 14358 TLIE3 8568 431@ - 5374

N‘E’ﬁU‘Il’ZWTEI U“fﬂ“f‘i’ e s T

Q‘Vﬁ%ﬁﬂf ﬁm’%‘wﬁﬁa‘tﬁ"

FHa0 4 2600 ANTe

g.14 3201.34 HATS, 84 PEIZ  1204% 5983 7197

-




USER TYPE 3 (CONSUME HOT WATER DURING THE DAY-TIME 50 %

DAILY LOAD: 1600 KE/DAY
HOT WATER TEMPERATURE: &0 C.

FLA! PLATE
Gy BLACK PAINT
SR

SOLAR COLLELTUR yPE:
TYPE OF AN ARSORBER FLA
NUMBER OF ' TOP COVER:
STORAGE TAlk:
STORAGE  TANKE:

BYSTEM LIFE: YEAR
ANNLIGL, LDAN RATE: %
ANNUAL FUEL INFLATL 5 %
ANNUAL DISCOUNT BRATE: (i 3 Y
COST OF BACK UP SYSH E 8- 5 TEOEAHT /M

AMMUAL ENEREY SAVING FOR THE SYSTEM WITH AN DRTIMUM COLLECTOR AREA

EE/COL. ARER (S8, M. )

Investment -
Last of Sys

161

'Gptimum Total A

nual Energy Saving, Baht/yea

Col, Area  Cost of gvgh AN
i ElecBrLcity

Eahtisq.m"‘ =t 1 Baht ;\wtka*hP Baht /g
' R

Ltin7h
15,24 | 215850E N X fagee  7ae7
14 P7GT4. 25 442874 10734 14312 7110

1’3" i ﬁaq}ﬁu@wg U%ﬂ '}ﬁjlzu LE1E
" ETRTRNA IR TN E TR Y

QELE

8716

3194

St g Ly

e e

(LY It is an=éﬁnﬁal enarygy aévinq if the heating é?ééém fuel is an.electrical Energy% L
or LPG, or a fuel oil

Fruaesl 011l
Baht/litre

T B = RS T KRSt i M,y 2 e

kA s ok et



TABLE Z.4 ¥

USER TYPE 3 (CONSUME HOT WATER

ANNUAL ENERGY SAVING FOR TwsfsvaTEn WITH ANQQPT:MUM COLLECTOR AREA
DAILY LOAD: iy 15
HOT WATER TEMPERATURE:

ING THE DAY-TIME S0 %)
1006 KB/DAY
_ 60 C.
SOLAR COLLECTOR TYPE: 1.0T PLATE

TYPE OF AN ABSORBERWELATE (0 W SELECT IVE COATING
NUMBER ©OF TOF CO

STORAGE TANK: - | | n
STORABE TANK: e | eE KG/COL. AREA (8T H.)
SYSTEM L.IFEs \ ; YEAR

ANNUAL. LOAN RATE: %
ANMUAL. FUEL TNFLAT %

'ANNUAL DISCOUNT RATEg s,

COST OF BACK UF SY ‘\\ S BUBAHT /MJ
_ Investment El;:rtzmum Tc’:tal' . \\ Annual Energy Savings Baht/year(i}
o Cost of Sys Col. Area Cost of 1/ e st . :
o - .nxﬁ/\ Bl ectricity LG Fiial i1

Baht /se. m. a"t’:,.xﬁ. Baht taht /kW-hr Baht/kg flaht/litre

”1,5& 2 @@ B.60 16.90  4.00 5. 00

. . I - - '.
B0 15,93 7AMGTEG T Ste ' 7Y 16419 8152 FED& 4932  &17E

g

606G 14.4 @758 63 3479.53 11977 15969 7933 9543 4800 4007

7@%%’ 13,46 Nﬂ”:‘{l}uam U%ﬂ’]?m 7711 '9275 4665 Sé:ﬁ‘? :
g6o0 12. 47q Wﬁiﬁ @ﬂ j f‘i‘ﬂ% ,]%% Er,ai;a ﬂlazx F003 | 4528 Ses7 ky

gs00 . 11.59 4 104342.94 19952 144063 7255 8727 4389 5493




ANNUAL. ENERGY SQVINS FOR" THE SYSTEM WITH AN ﬂPTIMUM COLLECTOR ﬁﬁhﬁ

USER TYFE = ccamsum& HOT WATER DURING THE DﬁY~T1HE S0 % ilij
DAILY LOAD: 1960 EG/DAY LR e
HOT WATER TEMFERATURE: S 70 C. S

SOLAR COLLECTOR TYPE:

TYFE OF AN ABSORBER PLA
NUMBER OF TOF COVER:

STORAGE TANK:
STORAGBE TANK:
24l SYSTEM LEFEY "W, YEAR

1 ANNUAL LOAN RATEZ. %
ANNUAL FUEL TNFLAT TON AN\ \\"\ %
ANNUAL, DISCOUNT FATET \ %
COST OF BACK UF SYSTE LBAHT /M

 FLAT FLATE
, BLACK FAINT
. )

£ KG/COL. AREA (SH.M.)

Investment  Cptioum Total wual Energy uabiﬁq; Bahit/vear (i}
Cost of Sys Col. Adrea Cost of

£91

f 1mnty 2 LFi3, Fuel 0il

Baht/sg.m. 50 i Bahi Baht/kg Baht/litre

5 : i R0 H.o09 1@ 00 4, ac 5,66
G i e s P Tt i R T e e

EH06 BALEE L 1RAe36.3 A LA 14791 19188 9833 11467 . 5748 7218
= NN AN
= " .- ] .
GBGR 21.68 1301 dOZST  EOOE I e Y 5508 . 9095 16940 5503 6887
766G . 19,45 13&55&& LEOE. 94 waa'mm L7427 B&S8 L0414 S23IB 4456

Bo0e 1* 52 ﬁﬂﬂ‘uuﬁg%ﬂ U%ﬂqﬁa 8220 rma‘as 4@74' 3224
*ﬁi"iaffamaﬁnifuﬁm”m g1

iy ey

IJ,II‘I-".
{13_1t imoan annual Eﬁergy aavxng it tha heatxng sygtem #uel i an‘elaztrical BU@Ir Yy
war LFG, or a fusl oil, ."*:. :

by

et i e e v e s e 11 _,.........-.._..._..-_._.._.......—__—-'-.--.,_._...._’__...____._..._ e L

LS
e e 38 b ——1
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'-LKSTUWAGE TENE
oo STORAGE TANE:Y

USER TYPE = <camsuns HOT war,- ING THE DAY-TIME 56 %)

DAILY LOAD: oy LEo9 KE/DAY

HOT WATER TEMPERATURE: '

BOLAR COLLECTOR TYPE: o LAT .
TYFE OF AN ARBSORBERWELATE CO : m"CK_PﬁINT
NUMBER OF TOP COVERS ; B

"SYSTEM LIFE: YEAR
ANNUAL LOAN RATE: %
ANNUAL. FUEL INFLATSON %
ANNLIAL DISCOUNT RATE Ry
\\ BAHT /M3

e Tl e

COST OF BACk UP 8Y

Investment
Cost of fSys

Baht /sg.m.

7@Ba

BOog

Sgums Baht /kk—hr Bafit/kg | Bant/litre

[T L A\l : 3 _ __z.aé 8:;?__Igieé_ 4.00 5.00

24,11 1 20 TE SIS AEeT (19342 9609 ii%%é' S914 7276

21.56 mw;ﬂé‘s. 5779, 63 138&@ 18492 9187 11@51 5558 4957
1@.41 ﬁﬁquuﬁ% Uf-a’,f!"]?ﬁ 8765 10543 5303 6637

eaPTR S PTRE™ = =

15,89 1 14z0z4,39 ?4@4 @? 11957 15943 7920 9527 4792 5;;%

FHOO

Optimum . Total

AN

Annual Enargy Sav1nq,

e e o ke it e s e s e s s e iy

Baht/year (1)

GCol. Area Cost of

2 e trlcity LB

Fuel 0il




€91

i

TH ﬁN BPTIMUH COLLECTOR AREA

ANNHAL LNERE¥ SAVING FQR.THE SYSTEﬂ,,

UﬁER TYFE £ (CONSUME HOT WATER QURiNB THE Day-~ TIME S0 %)
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