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5 v o !
n1719 1.1 ﬁauawanwxnmaauﬂauwawamao wigaw AvLdode Uuiamm 14 Wg
v

I IE I'~.'. P OTHLEM O =-CH TEM--8OT :
LOCATIOR « 04 MO L BAN FRANG TUMEBORM BAM ETIANEG
AMEFIOE  EOMGERATRAT  SUEMHOTHATL FROYINCE :
DNTE ¢+ APRIL 26,897 i
e TEST AT YARIARLE SFEED kX 3
} + + + } t d
M. L TIME | SPEED(REM) f VOLUME | TIME | DISCHARGE | REMAFRES §
! VENGINE L FUMF D (LITREST 1 (SEC.) 1 (Cu. M. /HF. ) 8 i
) 1 L 1 L L 1
1 ! ! 1092 {18l | 15 + 4.49 3 VeS|
< | I I T H 15 1 4,146 0 12.28 |
W y 1ELE ! i 3.8 1 14.21 1
2 {1700 i 15 1 4.1 1} 1317 |
1 il } } i 1
¥rOTEGT 6T COMSTAMT SFEED XX
! il | i L i
p, ! 1M L OFPEED(RFMY P VOLUME | TIME | DISCHARGE | REHAT:
! VENGINEFUME P OLTTRES) | (SEC. » 1 Cu. Mo SHra )
1 A 11165 1} r"';l'l H 1861 4.92 1 10,84 3
i i 1140 S ! 1&5——4 .65 | 181 |
F 1 T 1160 !H ! 15 =<4, 75 | i
4 1 ! llat 4 ! 1§ ~ed.8 | !
g ! R & == ! 18 ad.82 | '
MOTED TEST AFTER FUMFPIMG 4.3 HOURS

n19719 9.2

iagawanwsnmaauﬂauwmwamao uwﬂQu AAULAUT Uuvarh 74 ug 2

CUIHEFY s BN KR ANk A SORMN
LOCATION = 74 MOUL 2 BAMN ERANG TUMBON BAN FERANG
AMFEHOE FONGERAIRAT  SUKHOTHAL FROVINCE
DATE = AFRTL 26,87
¥k TEST AT VARIARLE SFEED XX
1 1 1 1 } )
MQ. ! TIME ! SFEED(RFM) | VOLUME | TIME | DISCHARGE 1 REMARES
! TEMNGINEIFUMF P ULITRES) P (SEC.) 1 (Cu. M. /Hr ) ]
1 11420 1 11950 | 170 121.88 @ RERT 4
el B (8 52 T R 12100 1 170 119.66 4 Jl.1F
I E R Jzae 170 118.67 '::.7‘3 !
4 11410 2 123z | 170 118.39 F2.92 1
t + t t + t t
NOTEST AT CONSTANT SFEED XX
+ + + t s +
ND. F TIHE P SPEFD(RFMY } VOLUME | TIME ! DISCHARGE | REMARES
! PENGINEIFUMP P (LITRES) | (SEC.) L (Cua M. /Hr )
t + + t + T
1 | S O ! 170 120,42 1 J0.42 1
21 i LSS ! 1720 1 24 4 8.4
3 A ! 1140 ! 170 1 Bl:% 1 2794
a4 ' I I e ! 1720 )& ! 277N 0
vl M ) ! 170 13 ! bl NS
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DISCHARCS iCu M./8Hr)

PERFORMANCE CURVE

Q va RNV

14 -
13.8 -
13.6 -

13,4 -

13.2 - .
4
13 -
12.8
12.4 -

12.4

12.2

12 = T . T T T
1.8 2

~]

(Y IO del
SPEXD 1RPAMI

' [y i v
U 2.1 Nﬂﬂ"l‘iﬂﬂﬂDUﬂN‘ﬁﬂut"ﬂDOLﬂ'IFJ\]ﬂ‘U\H'ﬂD\‘l wgLngu AYLBOANE

DISCHARCE (Cuw M./Hr.}

=

PERFORMANCE CURVE

Q va RPN

34 ” / ———

32 -

ey o~ : :

30 |

29 ~

28

a T T T T T T T
r.96 ° 206 215 L2246 AN
1T henre e
SPESD \RPA)

T :
W 9.2 WANTIAGOUANTTONETDI LATDIJUIN 1D wIsn nALAYY
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9.3 iagawan11nﬂaauﬁauwmwamaq wigiigos dutou tuiauh

79 wi 2
v

- _
ORIREF: @ FLUEAT SUP-GOMD
POCATION @ 79 MO 2 BAN KRAMG TUMBON RAN FTANMG,
SHEHCE SOMGKEATRAT  SUEHOTHAT FROVINCE
DOTE & AFRIL. 29, 27
Py TEST A1 YAFLABLE SPEED KK
L] 1 L L L 1
NOL L OTIME ! BPEED(REM L VOLUME T b DISCHORGE | REMARE S
! HENGINE TPUMP | (LITRES) ! PG M, ZHE )
B T - : g oo : rve ehes a0 e e : L s s v s o a4 : rome s e v oo v : o - - : o -
1 ! 11497 3 50 1 8.1 nY. 22 |
2 | | 11616 B | 7.75 | 24,49 |
3 L0 11360 ! 5001 4,64 | 8.7
& po1ame 11R72 ! o 4 4.3 | 41,84 !
5 ! % 11877 ! g0 1 3,95 ¢ A5.57 1
U Y- RIS 1 S0 1 4.04 ! 44,55 |
k% TEST AT CONSTANT SPEED XX
| : t + : :
NO. ! TIME ! BFEED(RFM) | VOLUME | TIME ! DISCHARGE  REMARKS
: {ENGINE { FUMF | (LTTRES) | (SEC.) ! (Cu. M. ZHr )
P e ) e e e : _____ b e e e e | e e i e e i e
1 111:00 1 1380 11678 4 B0t 5.25 | !
2 PO1ET0 L1674 4 B, 5.83 | !
3 P 1T6T L LAL0 ) S50 1 6.35 1 :
| AR 11340 1655 50 1 6.4 !
5 114:00 1 1760 V1455 50N 6.3 | !

Kk WA

164

7.4 ﬁagawanwxnﬂaauﬂauwm1amao wiglTe Loy wivay tuiaen 32 ug 3

NWHER : FRATHENT FHOM--FU
LOCATION : 32 MOU 3 EBAN NHONG-YA-FHONG TUMEOM BAN KLANG
AMPHOE KONGERAIRAT SUKHOTHAI PRDVINCE
DATE : AFRIL,26,87
¥k TEST AT VARIABLE SFEED XX
NO. ! TIME ! SFEED(RFM) ! VOLUME ! TIME ! DISCHARGE 1 REMARES
! TENGINE!FUMP ! (LITRES) | (SEC.) ! (Cu. M. /Hr . )
1 114235 ) 1214 119835 120 125.45 1 16.97 |
2 114:00 1 1317 !2060 ! 120 117.17 | 25 1 4
I 14:15 1 1400 1214F 120 115.54 | 27.8 1
4 114:45 1 1450 .-_éﬂ H 120 {15.76 ! 27.41 |
S 114225 | 1561 12394 | 120 115.87 | 27.22 |
& 114:55 ! 1610 12445 | 120 1 . 27.01 |
¥x TEST AT CONSTANT SFEED XX
NO. | TIME ! SPEED(RFM) | VOLUME | TIME | DISCHARGE | REMARKS
! SENGINEIPUMP P(LITRES) } (SEC.) L (Cuu M. /Hu) )
1 115215 ! 1‘45 {2070 ! 20 115.62 | 27.66 1
2011545 1 1340 12070 120 116,23 26.62 |
T 11hr20 1 1249 11992 | 120 120.852 | 21.05 |
} 3 ) e 1 ] 1
INOTES !
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DISCHARCE (CuM./Br)

40

44

42

49

38

36

34

82

80

28

26

24

22

PERFORMANCE CURVE

Q. ve RPM

a -

1.4

) 1 | L)

1.8
(Thousarndal
SPEED (RPM)
) 1 ﬂ’ ' 2. A 4 -

2.2

1 v i
U 1.3 Ni‘lﬂ'ﬁTlGlﬂ?JUﬂJJT‘fi)“t'ﬂf)x‘lkFl'Ii‘JG"cp.N'\'l]i)d weLUTee fuion
v

DISCHARCE (Cve M./Hr)

30
29
28
27
28
26 -
24
23
22
a1
20
8
18
7
I8
16

PERFORMANCE CURVE

Q va RPN

1.96

T T T T T T T
8 2.06 215 236
(Thousunda)
SPEXD (RPM)

1

236

7l 2.4
v

) .
WANVINAADUANTTOUETI LRI E)\‘lEs'lI\l’HléN e



M1T19 1.5 iagawanwvnmaauﬁauwmﬂamaa wignJ1 mwg Uutaan 63 ug 3

OFEIEE: s FRICHA  SAH B
LOCATIOM 3 43 MOU 3 EAN NHONG-YA-FHOMG TUMEBON EAM RO
AHFHOE EONGKRAIRAT  SUKHOTHAL FROY INCE
DATE 1 ARRIL, 25,37
¥* TEST AT VARIARLE SFEED XX
4 } ' 1 1
M. ! SPEED(RIM) 1 VOLUME | TIME ! DISCHARGE ! REMAR G
PEMGINE {FUMF § (L TTRES) ! (SEC.) F (O ML /e ) !
l i 1 i A =
[ ! P1Eno 170t Za.a 17.79 |
2 ! 1Rg0 | 170 125.88 | 2%, 65 !
% IRVLCINE. ! 170 119,45 | ;
/ P56 ! 170 118,51 ! !
5 Po1613 ! 170 11R.49 | !
L L J l } 1
¥4 TEST AT CONSTANT SFEED Xk
1 1 1 1 1 1
L T U T T T
MO, ! TIME ¢ GFEED(RFM) ! VOLUME ! TIME | DISCHARGE ! REMAFE
: 'ENGINE {FUMP ! (LITRES) ! (SEC.) ! (Cu. M. /Hr. ) !
e e} e e d i e 1 e o et e e | HES s
1o Tii0 1 140011990, | 170 118,37 | !
2oL 940 1 1380 F1960 1 170 123,62 | !
3110310 1 1360 _M1924// 170 124,56 ! !
4 o401 150 11900 1 17000 85.1 | !
S 111:10 ! 1330/ 1Age 170 4R23.95 ! !

" @119 1.6 ﬁagawan11nﬂaauﬁau1ﬂ1amaq WIANIA Quiaa trutauh 128 w

e,

OWNEIF: ¢ EARD  FHUM=-NOI
LOCATION : 128 MOU 4 EBAN NA-KAO-ROUL TUMBON BAN ERANG
AMFHOE KONGERAIRAT SUKHOTHAI FROVINCE
DATE : AFRIL,27,87
X¥ TEST AT VARIABLE SFEED XX
M. ¢ TIME | SFEED(RFM) | VOLUME | TIME | DISCHARGE ! REMARES
! IENGINEIFUMF | (LITRES) | (SEC.) { (Cu. M. /Hr.) |
1 P B:40 L 1210 11972 4 1§ §| 3.07 1| 17.99 |
B BrEO 1 1260 119568 | 18 1 2.75 ¢ 19.64
3 ! 9rde | 1311 12040 | 15t 2.54 | 21.26 1
4 ) BeS8 1 1366 12098 ! 185 1 2.67 | 20.22 |
X% TEST AT CONSTANT SFEED XX
ND. ! TIME | SFEED(RFM) | VOLUME ! TIME | DISCHARGE | REMARKS
! {ENGINE IFUMF | (LRATRES) | (SEC.) | (Cua M. ZHr . )}
e { 210§ 1240 119460 | 15 | 2.75 | 19.64
2 ) 90 1 12869 11988 | 13 ! 3! 1a.0t1 !
A dlGgta . 1272 1198a | 19 t .29 | 16,41 |
4. 11300 )k 1265 119722 | 15 1 J.31 | 16,30
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" PERFORMANCE CURVE

Q va RPU

167

N
$
3
3
é
g
17 T T T T T T T T T
1.8 1.8 2 2.1 2.2 2.3
(Thousarnde
SPEFD (RPM)
?]‘J 4.5 uanwnmaauammuz'uaom“?aoguﬁ'nm TRERR ‘mg
Q@ va RPNV
21.6
21 -
20.6 -
?
R
3
g 19.6 -
b 18 -
a
8
18.6 -
18 -
’7" ] ] 1 || 1 1 1 ¢ 1 1 |
1.86 1.9 1.04 1.98 2.02 2.06 2.1

(Thouaands)
SPEFD (RPN)

o k4 R
7U 4.6 wan'nnomauﬂn-smuz'naaLmae.}uuwaa wILNIN \:llﬂ‘l'e)il
A ]
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N7 1.7 iagauammaaawamma'nae u’m‘ln 32978 UIuLan 106 -'HJ&

5

OUIREF 2 THAT  NGU-NGARM

LOCATION ¢ 106 MOU S5 BAN MHONG=-NGERN TUMBON - BAN HRANG1

AMFHOE KONGKRAIRAT  SUKHOTHAL FROVIMCE
DATE : AFRIL,27,87

xx TEST AT VARIABLE SPEED XX

ND. ! TIME ! SPEED(RFM) | VOLUME ! TIME | DISCHARGE ! REMARES
: VENGINE { FUMP | (LITRES) § (SEC.) | (Cu.M./Hr.)
] (] L L L I Il
1 114:30 ! @S0 11382 ! SO 1 8,15 ! 22.09 !
2 114:40 1 917 11436 ! S0 ! 5.89 | 30,56
T o114:15 | 980 11476 ! S0 ! 5.4 ! F3.53 1
4 114:45 | 1040 11672 1 50 I 5.2 ! 34,62 |
5 114:10 1| 1050 11725 ! 56 | 5.21 1 34.55 |
6 114:50 1 1150 11923 4 S50 ! 4.34 ! 41.47
7 114:20 | 1360 12220 ! 50 ! 4.5 | 40.01 !
} 1 ] 1 i 1 il
xx TEST AT CONSTANT SFEED X%
1 1 1 1 1 (]
HO. ! TIME ! SPEED(RFM) § VOLUME | TIME | DISCHARGE ! REMARES
! {ENGINEFUMP | (LITRES) | (SEC.) ! (Cu.M./Hr.) !
: | : ' : : :
1 115:00 | 1020 16631 50 | 5.23 | 34.42 !
2 115:30 | 1025 11875 ) 50 § S5.87 ! 30,66
T 116:00 | 1022 11660 4 S0 ! 6.02 | 29.9 !
4 117:00 1 1024 11658 | S50t 6,13 | 29,36
S 117:30 | 1030 11629 1 SO ! 6.14 ! 29.32 !
1 1 } i i) 1 !

A1579 2.8 ﬁagawanwsnﬂaauﬁauwaﬂamae WYY NDIN fuiash 88 wi 5

. QWNER $ EOONMA THONG-THA

LLOCATION : 88 MOU S EAN MHONG-MGERN TUMEON EAN KRANG

AMPHOE KONGERAIRAT SUKHOTHAT FROVINCE

DATE : AFRIL,26,87

% TEST AT VARIABLE SFEED XX

1) ) i) L ¢ L
MO. ! TIME ! SFEED(RFM) ! VOLUME ! TIME ! DISCHARGE | REMARKS
: {ENGINE!FUMF ! (LITRES) ! (SEC.) ! (Cu.M. /Hr.) !
l L 1 L L 3 1
1 ! @:30 1 1285 11540 | 50 112.85 ! 14.01 |
2 1 B:1S 1 1370 11709 ! 50 ! 7.45 | 24,16
30 8:10 1 1490 11945 | S0 1 6.3 ! 28.57 |
4} 8:00 ! 1580 12104 ! S0 1 %.28 1 34.29 !
S0 A:40 ! L73I0 12276 | S0 | S5.23 | 34.42 1
I L L L L i) 1
Ll T 1 Al L] L]
X% TEST AT CONSTANT SFEED X%
il L - ] 1 L]
NO. ! TIME ! SPEED(RFM) ! VOLUME ! TIME !DLSCHARGE ! REMARKS
! VENG INE P FUMF ! (L ITRES) ! (SEC.) ! (Cu M. /Hr. )
(! L S i 3 } 1
I} 9:00 1 ARSI | ! SO 1| B8.61 1 20,91 !
2 ¢ F1E U 1360 ! ! .50 ! 8.5 | 2,18 1
T 1 90 1 1T60 | ! S0 | B.45 ! 21.3 !
4 11110 1 1385 ! l 50 | 9.06 | 19.87 |
5 ! ! ! [ ! !
L . 3 3 } 3 1
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DISCHARCE (Cw M./Br)

PERFORMANCE CURVE

Q vea RPN

12
41
40 -
39 -
38 -
37 -
36 -
36 —
34 -
33 -
32 -
31 -
30 -
29 -
28 -
27 -
26 -
26 -
24 -
239 +

23 T T T T T T T T T

1.3 1.6 1.7 1.8
{Thousands)

SPEED (RPN

2.3

3 . g
5U 4.7 WAMINGADUANTTOUETDY LATHIZUUIWDY wigln 9290
Y

DISCHARCE (Ce M./ Br)

PERFORMANCE CURVE

Q ve RPN

40

12 -

10 T 1 . . . ; '
1.6 1.7 1.9 'Y
(Thousarnda)
SPEED (RPM)

2.3

' v
g1 1.8 WANITNEADUANTIONEYDILATANNN DI UWITIPNY NI
]
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1919 1.9 iagawan11nﬂaauﬂau1ﬂ1amao wiaLiio faaiwo yiniarh 67 ug 5

OWNEF 5 MUANG  FUNG-SA-WANG
LOCATION 3 &7 MOU 5 EAN NHONG-MGERM  TUMECON BAM ERANG
AMFHOE KOMGERAIRAT  SUEMOTHAI FROVINCE
DATE : MARCH, 22,86
Xk TEST AT CONSTANT SFEED %X
i) L L L 1 L
NO. ! TIME ! SFEED(FFM) | VOLUME ¢ TIME | DISCHARGE ! REMARES
] TENGIMNE ! FUMP | (LITRES) | (SEC.) { (Cu. M. /Hr.) |}
. 1 1210 11720 1 200 122.15 1} 32.51 !
o M T Y1213 11710 3 200 122.67 | T1.76 !
%5 ¢ 1220 11705 1§ 200 | a3 4 1.5 |
a4 1210 11704 | 200 123.17 4 X167 4
5 11210 11700 | 200 123.23 | 30.99 |
&  Tidsoo 3 1220 11700 1 200 123.45 | RO
7 115:00 | 1215 11702 | 200 | 24 | 30
8 rig:00 )} 1210 (1703 1 200 1 24,1 1 29,88 |
¥k TEST AT VARIABLE SFEED %X
NO. | TIME ! SFEED(RPM) ! VOLUME ! TIME | DISCHARGE ! REMARES
; IENGINE!FUMF 1 (LITRES) | (SEC.) | (Cu.M./Hr.) !
------ T S g B e B i
1 1146:30 1 1000 11432 200 | 65 | 11.08 |
2 1146:08 ! 1085 11556 | 200 | 42.6 | 14.9
I 116:18 | 1090 11563 4 200 | 41 | 17.56 |
4 116:25 1 113041678 4 200\ 1 Fo.4 | 23.68 |
5 116:12 ) 1150 11693 1 200 | 28.1 | 25.62 |
& 114:40 ) 1280 (1730 200 | 19.2 ! 37.95 1§
7 11&:0D4 1 1330 11878 | 200 | 20.2 | 35.64 |
8 1146:50 1 1400 12013 | e | 19.7 | 36.55 !
v ' o o o o )
M99 1.10 maﬁawaﬂWTnﬂﬂDUUDUWﬂﬂﬂmao wgde L Fan LToNn UnLan 49 uy 3
s . v et - i e s e — . u
OUNER : SUNG WIENG KEAT-MANT
LOCATTION @ 49 MOU 3 BAN NHONG-YA-FHONG TUMEON BAN EFRANG
AMFHOE KONGKRAIRAT SUKHOTHAI FROVINCE
DATE : MARCH, 21,86
X TEST AT CONSTANT SFEED XX
L ] L 1 1
NG ! SPEED(RFM) | VOLUME ! TIME (DISCHARGE | REMARES
TENGINE 'FUMP { (ILITRES) | (SEC.) ¢ (Cu. M. /Hr) !
1 990 11420 ! 200 137.12 | 19.4 |
) Vo990 11414 | 200 137.47 | 19.11
= Do99s 11417 | 200 138.02 18.94 !
il Y994 11418 200 138,45 18.73 4
5 o992 1t4t0 ! 200 138,78 1 1 I




DISCHARCE (CwuM./Hr)

PERFORMANCE CURVE

Q ve RPM

40
38 -
36 -
34 -
32 -
30
28 -
20 -
24 -

20 -
18 -
16 -
14 -
124

-~

10 T - T T T T
1.4 1.6 1.8 2
{Thousanda)
SPEFD (RPM)

L} L} (] (< 3 L 2

° o t =] ' ’
11] 2.9 wam'snmaauammua'ﬂaoLm'aoz‘}uuwm VR HARIBRY qoa'm

DISCHARCE (Cve M./HrJ)

PERFORMANCE CURVE

Q ve RPN

26

26 -

24 -

21 -

20 -

18 -

17 ’ i T T | i T
0.9 t.1 1.3 1.6
(Thousarnds)
SPEED (RPM)

-.III s o o~ [~ d \‘0
’31] 1.1 NNH'1'ITlt"lN‘LIUNNT’mm:‘Ni)\1LFI'WI\T«S\NW'MN 1l')imx\k')ilu VUaNY
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' ‘ ‘”. ’
M99 .11 'im‘lauan'nnsmauuamma'nao wigaitun Jaun1ns tulaeh s2 ug 3

OWNER 3 AFPIMUNT  WATCHANATHAYORM

LOCATION : S2 MOU = EAM NMHOMG-YA-FHOMG TUMBON BAM KRAMG
AMFHOE KOMGEFRAIRAT  SUKHOTHAL FPROVINCE

DATE : MARCH, 21,86

¥k TEST AT CONSTAMT SFEED kX

NO. ¢ TIME ! SPEED(RFM) ! VOLUME ! TIME ! DISCHARGE ! REMARKS
! TENGINE!FUMF ! (LITRES) ! (SEC.) ! (Cu.M./Hr.) !
! ! l ! il I il
(R : 12104 | 200 | 32.1 1 22.43 !
E : 11830 | 200 1 28.5 1 25.26 !
3 4 : 1804 200 | 29.7 ! 24.24 !
4 A 11785 L 200 ! 30 i 24 ! START
5 1 ! 11796 ! 200 t 31.2. 1 23.08 !
6 ! : 11780 ! 200 ! I1.6 | 22,78 1!
7 ! 11778 | 200 { 31.9 | 22,57
8 ! ! 11760 | 200 ¢ 32 225 4
9 1 ! 11760 1 200 t 32.1 | 22.43 !
10 1 : 11765 200 1 ! 22.36 !
11 ! ! 11764 ! 200 ! ! 22.36 |
12 ! ! 11760 200 ! 22.29 |
13 ! ! 11742 | 200 ! 22.29 !
14 1 : 11761 200 ! 22.29 ! FIMISH
#x TEST AT VARIABLE SFEED XX
NO. ! TIME ! SPEED(RFM) ! VOLUME ! TIME ! DISCHARGE ! REMARKS
! {EMGLNE | PUME 1 (LTTRES) | (SEC.) ! (Cu.M. /Hr.) !
1 i r O v ¥ T
1 Co11e0 11524 200 ! 42,9 ! 16.78
2 1 1 11638 | 200 | 36.4 | 19.78 !
& 1305 11740 1 OO gR2. 3 ! 22,29 !
a Po14Z1 11967 1 Seer¥r31.5 ! 22.86 !
5 i bk FIEEW 200 A %19 ! 22.57 !
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DISCHARGCE (Cu M./Hv)

26

a4

23

21

20

18

18

17

16

16

PERFORMANCE CURVE
Q va RPM
[ —
1.6 I.l7 \ I.'B 2?!
(Thousarda)

L

SPEED (RPM)

L % 2 2

I

- G PN U Y]
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= 98,94 gal./min,

= —289.5 £y

= 0.77 ft.

= 11.0 min.

= 1,75 - 0.03 = 1.72 ft.

= (h_ - h)Y/ h=0.77/1.72 = 0.448
= V.45

= 0.6}

114.6 Q Ww/h_ - h = 114,.6%98.94%0.61/(8.77)

g982.5 galc/dHY/f‘bc

111,69 cu.m./day/m.

uTt/1.87r% = ©.45%8982.5%7.64%10° */1.87%239.5"

@.0000288

77
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3 $ o &
n1719 3.1 iDgﬂNRﬂW1nﬂﬂDUﬂuTTﬂutﬁadLﬂTOQQU“1ﬁﬂ11N§1770U 1250 Tou/uf

PUNP PERFORMANCE TEST AT SPEED 1230 RPHM

weap [u7.of tauk{ur.of k| WT.af | TIME {DISCHARSE | Flinp) | Plout) [EFFICTENCY
M0 | 'kgs.) |+ WATER | WATER {(SEC.) {(Cu.m./h) | (hw.) (kw. ) (0 RENARYS
(kgs.) (kgs.)

7,00 26,50 | 150,00 | 122,50 | 27,18 | 16,38 2.55 | 0.40 15.73

2,00 25,50 | 150,00 | 123.50 | 18.52 28,00 2.55 | 0.52 20,31

7.00 .50 | 150.00 | 123.50 | 14.55 30.55 2.55 | 0.58 22,82

5,00 26,50 | 150,00 | 123.50 | 12.3 35,12 2.55 | 0.59 23.18

5,00 26,50 | 150,00 | 123.50 | 10.76 41,31 2.55 | 0.5 72,08

4.00 26.50 | 150.00 | 123.50 | 9.98 44,57 2.55 | 0.49 19.02

3.00 26,50 000 | 123.50 | - - - = .

2.00 26,50 | 150.00 | 123.50 | - - - - 5

) v 1 o
A1919 9.2 iagawanWTnﬂaauaufwnusmaoLﬂ?aGQUﬁwﬁﬁﬁwunéasau 1500 T9U/UM
PUNP PERFORMANCE TEST AT SPEED 1500 RPN
HEAD lW7.of TANK|WT.of TANK| WI.of | TINE |DISCHARGE | Flirp) | Plout) |EFFICIENCY
M) | thgs.) |+ WATER | WATER |(SEC.) |(Cu.m./h) | tkw.) (ki) () RENERKS
fkgs.! {kgs.)

10,00 26.50 | 150,00 | 123,50 | 31.53 14,10 2,78 1 .38 13,85

9.00 26,50 | 150,90 | 123.50 | 17.94 74,78 2.78 | 0.8 21.99

3.00 .50 | 150.00 | 123.50 | 14.29 3111 278 | 0.48 24,44

7.00 26.50 | 150,00} 123.50 | 13.34 334 2,78 | 0.84 22,92

4,09 26,50 | 150.00 } 123.50 | 11.76 17,82 2.78 | 0,42 12,23

5,00 26,50 | 150,00 ) 123.50 | 10.39 42.80 .78 0.58 .01

1,00 26,50 | 150,00 } 123.50 | 9.47 86,00 278 | 0.50 18,07

- o % o d a
N1519 3.3 ﬁDHNNRﬂWTﬂﬂﬂOUﬁNiTﬂu&%DOLﬂiﬂO@UHWﬂﬂUWNLT1?DU 1750 F9U/un
PUMP PERFORMANCE TEST AT SPEED 1780 RFM
WEAD |WT.of TANK|WT.of TANK| NT.of | TINE |[DISCHARGE | Plinp) | Plout) |EFFICIENCY
(M.} (kgs.) | + WATER | WATER {(SEC.) |(Cu.m./h} |  (kw.) (kw.) (X RENARKE
(kgs.) (kgs.)
11,00 26.30 150.00 | 123,50 | 29.21 15.22 3.00 0.48 15,21
10.00 26.50 150,00 | 123.50 | 18.96 23.43 3.0 (.84 P
7.00 26,50 150,00 | 123.50 | 15.48 26.75 3.00 0.71 23.50
3.00 26,50 150,00 | 123,50 | 13.45 32,534 3.00 0.7 23,64
7.00 26,50 150,00 | 123,50 | 11.74 37,87 3.00 0.72 24.08
5,00 26.59 (150,00 | 123,50 | 10.57 42,05 3.00 0.49 22492
3.00 26,50 150.00 | 123,50 | 10.08 4,12 3.00 0.40 20,04
.00 26.50 150,00 | 122,50 | 9.18 43,43 3.00 0.53 17,80
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’ ' o % r &
M1179 9.4 ﬁagawan11nﬂaauau7fnuumaeLﬂTaoquuﬁnﬂkuL111au 2000 TOU/uT

PUMP PERFCRMANCE TEST AT GPEED 2000 RPM

RERD [HY.3F TANK|HT.of TANK} WT.af TI®E |DISCHARGE | Flino) Plout) JEFFICIENCY
i) 29s.) + WATER | WATER [(SEC.) [(Cu.m,/h) (kw.) lkw,) e REGIAE
tk3s.) | (kgs,) :

1140 26,30 130,00 | 123,50 | 21,67 20.52 3.39 0.62 13,22
10.00 25.50 150.00 | 123,30 | 16.42 26.75 3.78 0,73 2154
7.00 7h. 30 150,00 | 123.39 | 14,08 31.97 3.28 6,77 22,54
.00 2h. 30 130.00 | 123,30 | 12.43 35,71 3.28 0.78 23.07
7.00 24,59 120,00 | 123,50 | 10.81 41,13 3.4 0.78 7

A.00 26,90 120,00 | 123.59 { 10,04 44,28 3.38 6.72 21,4
3.00 k.30 150,00 | 123,50 | 9.534 46.62 3.28 .44 '13,8¢
4,00 25,50 150.00 | 123,30 | 8.72 . 3,53 .5 15,47

o % o g o
A1119 4.5  FONAWANITNARBUANT IANE T LATDIFUINTIAINLTITOU 2200 TOU/UTM
- FUN® PERFISMANCE TEST AT SPEZD 2200 RPN
per |uT.of TenK|WT.of Teuk| Wiiof | TINE |DISCHARBE | Pting) | Plout) [EFFICIENCY
t | thge | o+ WOTER | WATER  [MSEC.) [(Cw.m/h) [ Ckw) | thwa) (%) |REMARKS
{kqe.!) {kgs.)
11.00 76,50 | 150,00 | 123.50 | 19.22 2313 375 ] 0.69 19,49
10.96 | 26,50 | 150,00 | 123.50 | 15.07 29.50 .75 0.80 2.4
9,00 26,50 | 150,00 | 123.50 | 12.24 36,32 .75 0.89 23.75
8.00 | 26,50 | 150,00 | 123.50 | 11.17 39.80 3.5 0.87 23.18
7.00 26,50 | 150.00 | 123.50 | 10.34 13,00 375 0.82 21,97
£.00 26,50 | 150.00 | 123.50 | 9.38 47,38 L5 am 20,44
5.00 26,50 | 150,00 | 123.50 | 8.6 51.33 L5 0,70 13,65
4,00 | 26,50 | 150.00 | 123.50 | 8.35 53.22 3.75 | 0.58 15,47




M1719 9.6 iagauanﬂTnmaaun11LﬁﬂTwwanwaquLm?aaquﬁwﬁ 1500 Fau/un

Srend | wdaan | Faudeo | Fawdeam | Soaamrtua [ thedngnw
IRLETT n1anida 10 @01/ (%) WA 1L
) (. )
1 1.0 7.0 8.0 8.87 24.0 1500 KI'M
2 1.5 6.5 8.0 8.88 24.0
3 2.0 6.0 8.0 8.88 24.0
4 2.5 5.5 8.0 8.86 24.0
5 3.0 5.0 8.0 8.86 24.0
6 3.5 4.5 8.0 8.85 24.0
7 4.9 4.0 8.0 8.84 23.9
8 4.5 3.5 8.0 8.82 23.9
9 5.0 3.0 8.9 7.86 21.3
10 5.5 2.5 8.0 7.81 19.5
11 6.1 2.0 8.0 5.43 14.7
12 6.5 1.5 8.0 3.01 .2

- = Y o <
AT 9.7 iagawaﬂﬂsnmﬂaunnsLnaiwsonwaTuLﬂsaqguuwn 1750 Tau/ui

At | Fdeem| Fadoern | Faudeem | dasimisa | Urednganu
matega | n19neds 374 (3013 /3u1f %) WIEI LU
(Y4.) () (3.)
1 1.0 7.0 8.0 9.22 24.12 1750 RFM
2 1.5 6.5 8.0 9.20 24.07
3 2.0 6.0 8.0 9.21 24.99
4 2.5 5.5 8.0 9.23 24.15
5 3.0 5.0 8.0 9.20 24.07
6 3.5 4.5 8.0 9.20 24.07
I 4.9 4.0 8.0 9.19 24.04
8 a.5 3.5 8.0 8.48 22.18
9 5.0 3.0 8.0 7.53 19.70
10 Son 2.5 8.9 6.74 17.63
11 6.0 2.0 8.0 a.12 10,79
12 6.5 1.5 n.0 0.63 1,65
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1779 .8 iagawan11nﬂaaun77LﬁﬂTwTan1a1utﬂfao§uu1n 2000 19U/u7N
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o w o
a1min

BUGERRI

HIWAI I

v o
HIWAIITUL

Serna Tua

1 3!;‘71'}“' 1l

hiatinge | M1 arad 5 cani/um . LA AREINTL
Ca.) (3.) (32
L 1.0 7.0 8.0 9.7 23,4 o R
2 .5 b5 H.1 9.97 B
3 2.9 6.0 8.9 ¥.06 23,2
4 “ah 5. 8.0 5.92 23,1
5 3.0 3.0 8.0 9,99 23 .0
6 4.0 4.5 8.0 0.6 22, ¢
7 4.1 10 8.0 9.65 22,5
3 4.9 32 g.9 2.0 Jo N
‘) £ . 4.0 6.1t 1d.a
19 5.h 2.5 8.0 A.u7 3,47
1 6.9 2.0 2.9 ?.84 1.95
12 6.5 1.5 8.0 - -
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lea

N7V 3.1 warn'rnmﬂaun’rmua'm'nu'm'uaaLﬁﬂﬁ‘mmaoﬁaﬁ'n'm Bl Teeuan 32.2’-34.5 .

e e sorate e it e e e

GEQOTECHNICAL ENGINEERING LABORATORY SIEVE ANALYSIS
FACULTY OF ENGINEERING JOB NO.___23/2530  DATE TESTED_30/ 3,67
CHIANG MAI UNIVERSITY 50002 TESTED BY _Nop CHECKED BY C€To
CLIENT BOREHOLE NO. 81
PROJECT __n_q_q_u_{u_qia_um‘_lﬂa_ﬂqﬁ_ejy_{wm!'l_aLﬂam_ql.nsm DEPTH 320-34.5 m.
LOCATION _n.dwndrs entlnsad  aflals SAMPLE NO._ /1 -
SOIL DESCRIPTION _ mwiavuhuwdas Sthmavuim
ORIGINAL SAMPLE[AFTER WASHING | REMARKS: tiswnz
S i BEFORE WASHING |THROUGH # 200 | e a o =
CONTAINER NO. D vuite
WT. CONTAINER + DRY SOILS (g) 946.0 sase | 77T
WT. CONTAINER (g) e R T
WT. DRY SOILS IN TEST (9) ™ e
WT. PASSED THROUGH SIEVE # 200 BY WASHING =8 IS
SEEVE SIEVE | WT. SIEVE | WT. |WT. DRY | PERCENT  [CUMULATIVE | PERCENT
OPENING | + DRY SOIL| SIEVE |'SOIL (g) | RETAINED | PERCENT FINER
NO. D (mm) (g) (g) | RETAINED (%) RETAINED(%)| (%)
4 6.25 - 464.0 - - - %
10 2.00 441.3 440.0 L3 0.18 0.18 99.82
20 0.84 497.0 428.5 68.5 9.77 9.95 90.05
40 0.42 630.5 363.0 2675 38.14 48.09 51.91
100 0.18 607.8 346.7 2680.9 37.20 85.29 14.71
200 0.078 371.6 3043 67.3 .60 Sa ko P
PAN & 403.3 367.7 35.6 5.07 99.96 0.04
TOTAL
WT. OF DRY SOILS LOSS IN TEST = 0.2 g.; PERCENT ERROR = 003 %

Note: WT. IN PAN = (WT. RETAINED BY DRY SIEVING) + (WT. PASSED # 200 BY WASHING)



SOIL MECHAMICS LABORATORY

PARTICLE SIZE DISTRIBUTION

FACULTY OF ENGINEERING CHIANG MAI UNIVERSITY

CLIENT - . . . JOB NO. _23/2830______
PROJECT _mauduygsinalviadnisgushumaiflenmnmns .| DoRENOLE NO. B __
Location _mihwunds e.ndlnsana s glavis, DEPTH 32.0-34.5m
TEST PROCEDURE ﬁzum%udzyaaans::39214@3@5!!ﬁ2ﬁ¥!@3€2i!3§3”- TESTED BY _NOP__ -
DRY WEIGHT OF SAMPLE USED ____70.1 - g ASURSIUAILUNS | puoe Svaser
ASTM
sieve HNo, 4 10 20 40 100 200 PAN
% finer - 99.82 90.05 | 6191 14.71 5.11 0.04
' o o
« 8 e ¢ 8 8 FRE
ASTM " " on " .
8" 3" 2" 1" ¢ 1 2 R/¢ 3 $ § & S 3838
sieve No. b4 T = =z = = 2 2 2 2
100 | | .l.lz. [ | | | [ 1 1
90
8o |-
g 70 | f
E‘.’ 60 |-k
o 50 -}k
2} kbl by
i] o |
m > L8
B ¥l
30 -
20 |-}k
10 -}-
0 3"6 b 58:563f' . S | !
ly 2 2 8 L
L .10 gt & W " 0.1 0.05
PARTICLE SIZE (mm)
GRAVEL SAND INE
COARSE | MEDIUM | FINE COARSE | MEDIUM | FINE
UNIFIED SOILS CLASSIFICATION
GRAVEL SAND
COARSE | MEDIUM [ FINE COARSE | MEDIUM | FINE
AASHO CLASSIFICATION
REMARKS $

3U 3.1 AT IULARINITNS LTI

10109 HaduresiedrTia Bl Teduln 92.0-34.5 y.
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g ; » '
A1T19 3.2 WANTNARDUNITNTEINEIUINYD I L induT2IUad 1729 Bl Jeauln 53.5-60.0 u.

e

GEOTECHNICAL ENGINEERING LABORATORY SIEVE ANALYSIS
FACULTY OF ENGINEERING J0B NO. 23/2530  DATE TESTED_30/3/e7
CHIANG MAT UNIVERSITY 50002 TESTED BY Nop CHECKED BY _cTo
CLIENT BOREHOLE NO. B!
PROJECT _mavduvqundlutafimaguhumaflomainyns DEPTH __53.5-60.0 _
LOCATION m.Uhundns e.ndlmeana e gloffs SAMPLE NO.__ 8/
SOIL DESCRIPTION __ wswudlbasBum Bumdew
| ORIGINAL SAMPLE [AFTER WASHING | REMARKS: vamianz
SAMPLE BATS BEFORE WASHING |THROUGH # 200 | wdiamidudl thumy 5
CONTAINER NO. Junuesdy
WT. CONTAINER + DRY SOILS (g) == e o . 8
WT. CONTAINER (g) 245.8 245.8
WT. DRY SOILS IN TEST (g) 849.6 849.5
WT. PASSED THROUGH SIEVE # 200 BY WASHING (9) :
- SIEVE | WT. SIEVE WT. | WT. DRY PERCENT  |CUMULATIVE | PERCENT
OPENING | + DRY SOIL| SIEVE |SOIL (g) | RETAINED | PERCENT FINER
NO. D (mm) (q) (g) RETAINED (%) RETAINED(%)| (%)
4 6.25 - 464.0 - - & s
10 2.00 4458 4.40.0 5.8 0.68 0.68 99.32
20 085 745.8 428.5 317.3 37.35 38.03 . 61.97
40 0.492 785.7 3630 ) 4227 49.75 87:78 12.22
00 0.15 444.9 346.7 98.2 11.56 99.39 0.66
200 0.075 310.3 3043 8.0 0.70 99.98 0.02
PAN - 367.9 367.7 0.2 0.02 100.00 =2
TOTAL
WT. OF DRY SOILS LOSS IN TEST = o g.; PERCENT ERROR = - g

Note: WT. IN PAN = (WT. RETAINED BY DRY SIEVING) + (WT. PASSED # 200 BY WASHING)
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SOIL MECHANICS LABORATORY FACULTY OF ENGINEERING CHIANG MAI UNIVERSITY
PARTICLE S8IZE DISTRIBUTION
CLIENT ___ _ _ . JOB NO. 23/2530
PROJECT BOREHOLE NO. 81
LOCATION DEPTH __s3as-.e0.0 _____
TEST PROCEDURE _whunfusdumsunsa # 200 ufnhdauflfrsandavewnzunss| TESTED BY __NOP
DRY WEIGHT OF SAMPLE USED ___ 849.5 . g, wuuuks | DATE 30/ 3/ 87
ASTM ) .
sieve No. " 19 20 40 loo 200 PAN
% finer 99.32 | 61.97 | 12.22 0.66 002 =3 "
(@] o
ASTM ] "nn 1] » 9_. 8 g 8 '?‘ § § R
l}" 3" 2" n é 1 g 1 ° O. C; ” [ oo O. O. 13 O.
sieve No. =4 11'2 = = 2 - 2 2 2 2 2
b ' HHE HHAAHE
90 b A
80 4L
2 70 |
i tHHE
£ 60 -|-H-
> A
[} Bl L
G 50 -
il 4o .
(14 5 & 8
L SRHE
20 J:LE
10 -
0 86 'Iil} ::::.:8A . Vit
2 6 &4 2 8 6 & 3
o .- 1.0 8 0.1 o,
PARTICLE SIZE (mm)
GRAVEL SAND FINE
COARSE |MEDIUM [ FINE COARSE | MEDIUM [ FINE
UNIFIED SOILS CLASSIFICATION
GRAVEL SAND
COARSE | MEDIUM | FINE COARSE [ MEDIUM ] FINE
AASHO CLASSIFICATION
REMARKS ¢

- e ——— -+

™

Tl 3.2 n11ﬂuﬂmon17n1zq1umujﬂmaoLﬁﬂﬁumoaﬂaﬁwvaa Bl fefufin 53.5-60.0 .
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M99 9.3 Naﬂ'n'nﬂﬂﬂUfanl"iCﬁﬁlﬂ'ﬂu"‘ﬂ'ﬂ'ﬂ\,LNQ@]WH?J\?UD?’W‘I'}Q B2 Jewmuan 29.5-32.%5 u.

GEOTECHNICAL ENGINEERING LABORATORY SIEVE ANALYSIS
FACULTY OF ENGINEERING Jos No.__ngf?Pg____ DATE TESTED_30/3/87
CHIANG MAT UNIVERSITY 50002 TESTED BY _NOP CHECKED BY __cT0_
CLIENT e m mmm BOREHOLE NO. _ 82
PROJECT __mivduuy .‘!'!‘1‘3“.“_‘1’1“_"_@_”.’!1‘32'2“_‘?_"_"3‘_'E’l‘f[“3 _______________ DEPTH __298-325
LOCATION -.-;1.53140121'__-_n_a}ozé?___s-_q‘ly:tﬂ __________________________ SAMPLE NO._ 472

ORIGINAL SAMPLE|AFTER WASHING | REMARKS: Usimz _
SEMPLE 315 BEFORE WASHING [THROUGH # 200 | ufianu®ud vruves
CONTAINER NO. {h” ”w‘“‘gquim
WT. CONTAINER + DRY SOILS (g) 1126.4 1126.1
WT. CONTAINER (q) 254.3 2sas |
WT. DRY SOILS IN TEST (g) et o718
WT. PASSED THROUGH SIEVE # 200 BY WASHING @
e SIEVE | WT. SIEVE | WT. |WT. DRY | PERCENT  |CUMULATIVE | PERCENT
OPENING | + DRY SoIL| SIEVE | SOIL (g) | RETAINED | PERCENT FINER
NO. D (mm) (9) (g) RETAINED (%) RETAINED(%)| (%)
q 6.25% - 464.0 - - -— -
o 200 4435 440.0 3.9 0.40 0.40 99.6
20 0.85 620.8 428.5 192.3 22.06 22.46 7754
40 0.42 b i - 363.0 348.5 39.97 62.43 37.57 =
100 0.15 628.3 346.7 281.6 32.30 9473 8.27
200 0.0758 349.5 304.3 45.2 5.18 S9.91 0.09
PAN - 368.4 367.7 or 0.08 99.99 0.0!
TOTAL
WT. OF DRY SOILS LOSS IN TEST = _ 03 g.: PERCENT ERROR = 093 % .

Note: WT. IN PAN = (WT. RETAINED BY DRY SIEVING) + (WT. PASSED # 200 BY WASHING)
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SOIL MECHANICS LABORATORY

PARTICLE SIZE

FACULTY OF ENUGINEERING CHIANG MAI UNIVERSITY

DISTRIBUTION

CLIENT _
PROJECT _
LOCATION _

TEST PROCEDURE WUULA#IAY

- - - - " " - - - " - - = =D D =D P D 0 =D P D W O NSem EES EE w WeEEEEe | G5 e  e ee oY

JOB NO., 2372530

DRY WEIGHT OF SAMPLE USED __871.8 - g DATE __30/3/87 ______
si eAVseTHNO 0 4 i 20 40 100 200 FAN
% finer - 99.6 77.54 37.57 5.27 0.09 0.0l
/ 2 S % g8 & 288§
ASTM L}" " " " o 1" & 1" (3 [ » ° [] [ [ ° L
sleva i, 2 2 VT hipk @ § g $§ $§ $ $ s8¢
6 1] = S — -
90 ¥ i : :: : 75 o ¥
80 &!; -_.. x
g 70 N e
e 5 : e i} \ i
g 6o -l : i =i
18] "
50 - i} =
] 4o |- L
n ¥ b s
i LhliEh
30 |- .
20 -
10
Q- s ‘+ : Aa i AB 6' :.l*: AL A ' . .
e % .. e - 1-08 & B . 0.1 0,05
PARTICLE SIZE (mm)
GRAVEL SAND FINH
COARSE IHEDIUM | FINE COARSE [ MEDIUM | FINE
UNIFIED SOILS CLASSIFICATION
QRAVEL . SAND
COARSE | MEDIUM | FINE COARSE | MEDI UM ] FINE
AASHO CLASSIFICATION
REMARKS ¢

7l 2.3 AT IARIN TNTEABTw R0 L fadutesieod1ae B2 Teduln 29.5-32.5 u.
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n17719 3.4 Nﬂﬂﬁ?ﬂﬂﬂ@Uﬂﬁ?ﬂT&Qﬁﬂﬂuﬂﬂﬂa0lﬁﬂﬁu%ﬂﬂﬂﬂﬁﬂTﬁq B2 -5E0uan 59.0-62.5 3.

GEOTECHNICAL ENGINEERING LABORATORY SIEVE ANALYSIS
FACULTY OF ENGINEERING JOB NO. 23/2530  DATE TESTED_3%/3797
CHIANG MAI UMIVERSITY 50002 TESTED BY _NOP CHECKED BY _¢cT0
CLIENT BOREHOLE NO. _B2
PROJECT __maufuyqumiiagmagnhvimadonnwns OEPTH __ 5807618
LOCATION n.ﬁwn‘ha' p.ndlnsaa & {lurle SAMPLE NO. 872

SAMPLE DATA !

ORIGINAL SAMPLE
BEFORE WASHING

AFTER WASHING
THROUGH # 200

CONTAINER NO.

WT. CONTAINER + DRY SOILS (g) 1120.3 1120.0
WT. CONTAINER (g) 236.9 ey S
WT. DRY SOILS IN TEST (g) 884.4 884.|
WT. PASSED THROUGH SIEVE # 200 BY WASHING (g)
SIEVE SIEVE WT. SIEVE WT. WT. DRY PERCENT CUMULATIVE PERCENT
OPENING + DRY SOIL| SIEVE SOIL (g) RETAINED PERCENT FINER
Na. D (mm) (g) (g) RETAINED (%) RETAINED(%)| (%)
4 625 464.0 464.0 = N E _
10 2.00 442.9 440.0 29 0.33 0.33 99.67
20 0.84 T03°S 428.5 2748 31.08 31.41 68.%
40 0.42 788.7 363.0 3957 44.76 ° 76.17 23.83
100 0.18 537.9 346.7 191.2 21,63 97.80 2.20
200 0.075 323.5 304.3 19.2 217 99.97 0.03
- 368.0 367.7 0.3 0.03 100.00 0.00
TOTAL
“WT. OF DRY SOILS LOSS IN TEST = 0.3 g.; PERCENT ERROR = __%°3 %

Note: WT. IN PAN = (WT. RETAINED BY DRY SIEVING) + (WT. PASSED # 200 BY WASHING)
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SOIL MECHANICS LABORATORY FACULTY OF ENGINEERING CHIANG MAI UNIVERSITY
PARTICLE S8IZE DISTRIBUTION ’
CLIBNT _ e JOB NO. 23/ 2530
PROJECT __ el e E—— BOREHOLE NO. _B2
LOCATION __ __ . DEPTH 53.0- 615
TEST PROCEDURE _wuwihwaduveiane o1 TESTED BY __NOP
DRY WEIGHT OF SAMPLE USED ____ 884.1 ____ g DATE 3w 3/87
ASTH .
sieve MNo. 4 10 20 40 100 200 | PAN
% finer - 99.67 | 68.59 | 23.83 2.20 0.03 ool
o o o 8 8 8 R
ASTM ; 1] " " " o/ w ok 3 so = e e N
" 3" 2" " LN\ g Qo 0 o 3 o 8 9
sieve No. Z B I 2 = = = = 2 2 2 2
100 L o= | | .
AR N LE o 4 - ‘ _ 5 l iy 17 2
90 '
80 $Ef- 'f';;;f’7 de
g e | L57 T% .——_ . 7- 4 3
e R 1890w at
8 g0 ||l AN
k E N\ Y IO
§ 50 - Y- ,
f] o |- SRS
n: : S T
30 - L8:
20 .|k i
10 -
X T b T
+ 2 2 8 6 &
100 10 1.0 2 0.1 0.05
PARTICLE SIZE (mm)
GRAVEL SAND [FINE
COARSE | MEDIUM | FINE COARSE | MEDIUM | FINE
UNIFIED SOILS CLASSIFICATION
GRAVEL SAND
COARSE [ MEDIUM | FINE COARSE | MEDIUM [ FINE
AASHO CLASSIFICATION
REMARKS 1

1 3.4 nTuEnIN INTEIBIIRIR L Infineasuad11aa B2 Tedudn 55.0-62.5 .



192

c ' v o
N17719 3.5 NRﬂWTﬂﬂﬂUUﬂWTﬂ’8Q1ﬂwu1ﬂﬂadtumﬁu%aouaﬁﬂiﬁq B3 geeuan 33.5-37.0 u.

GEOTECHNICAL ENGINEERING LABORATORY SIEVE ANALYS.IS
FACULTY OF ENGINEERING JOB NO._23/2530 DATE TESTED 30/3/87
CHIANG MAT UNIVERSITY 50002 TESTED BY _NOP CHECKED BY _ ¢TD_
N e BOREHOLE NO. _ 83
PROJECT n’mU%Ju‘;amn‘iu‘iaﬂmqgqummmﬂamsmum DEPTH 335 -370 m.
LOCATION _m.doundas _endlnama s flodfy SAMPLE NO._ 473
SOIL DESCRIPTION _Aunss Ssbmavuim
o ORIGINAL SAMPLE|AFTER WASHING - | REMARKS: vaimiz
L5 AT BEFORE WASHING |THROUGH # 200 | u#vaeufudl Unuvajs
CONTAINER NO. Yy wussndnudes
WT. CONTAINER + DRY SOILS (g) 1212.4 1212.2°
WT. CONTAINER (9) 263.4 e
WT. ORY SOILS IN TEST (g) 949.0 g Al B
WT. PASSED THROUGH SIEVE # 200 BY WASHING @ |
SIEVE SIEVE WT. SIEVE WT. | WT. DRY PERCENT  |CUMULATIVE | PERCENT
OPENTNG + DRY SOIL| SIEVE |[SOIL (g) | RETAINED | PERCENT FINER
. D (mm) (g) (g) RETAINED (%) RETAINED(%)| (%)
+ 6.25 - 484.0 - - - -
10 2.0 442.4 4400 2.4 0.25 0.25 2975
&0 0.84 6804.0 3285 1733 18.49 18.74 8126
40 0.42 658.4 363.0 '295.4 3113 49.87 50.13
100 0.15 7595 346.7 412.8 43.50 93.37 6.63
200 0.075 361.0 304.3 566.7 8.97 99.34 0.66
mH - 373.7 3677 6.0 0.63 99,97 0.03
TOTAL
WT. OF DRY SOILS LOSS IN TEST = 0.2 g.; PERCENT ERROR = 02 g

Note: WT. IN PAN = (WT. RETAINED BY DRY SIEVING) + (WT. PASSED # 200 BY WASHING)
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SOIL MECHANICS LABORATORY FACULTY OF ENGINEERING CHIANG MAI UNIVERSITY
PARTICLE S8IZE DISTRIBUTION
CLIENT ___ oo e R S _| goB No. _23/25%0
v RN R — BOREHOLE NO. _83____
BN i s e A DEPIR 358 <300 s
TEST PROCEDURE “wwuikeadw TESTED BY _NOP_______ -
DRY WEIGHT OF SAMPLE USED __948.8 _____ B DATE _30/3/87 _
ASTM
sieve No, 4 10 20 40 100 200 PAN
% finer - 29.75 8L26 50.13 6.63 0.68 0.03
[«]
” 3 s ¢ g 8 ¥ERK
ASTM I i o 1" 3u 1u é 3 P ‘ s s ; . s
sieve No, 2 1%28 q-_-?_ = = =z = 2 2 2 2
100 :[ bsed !. | i _l_ | _ _ J_Al._l
90 -
80 . 4
® 70 4} A
¥ g0 |-
E: -t e
) 3 (o
50 -|-HF
] 4o
m
B daletef
30 -
20 -k
10 - 1
0 e — : i i ¥ !
100 b3 2 ge86 R 2 T e 2 0.1 0.05
PARTICLE SIZE (mm)
GRAVEL SAND IFINH
COARSE Inzorun | FINE COARSE | MEDIUM | FInE
UNIFIED SOILS CLASSIFICATION
GRAVEL . SAND
COARSE [ MEDIUM [ FINE COARSE [ MEDIUM ] FINE
AASHO CLASSIFICATION
REMARKS ¢

U 2.5 ATALARINTINTE A BIRRTE 9 L Efuanaiod1979 B3 qudiufin 33.5-37.0 N.
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f1979 2.6 WANITNAADUNITNTEIIBUUINDD I LRI ILAF1T23 B3 Teeiudn 56.0-62.5 u.

n.Uunds

LOCATION

P e e e e T R R R R R R R R

[ e e T

GEOTECHNICAL ENGINEERING. LABORATORY SIEVE ANALYSIS
FACULTY OF ENGINEERING JOB NO._ 2372630  DATE TESTED 30r3/87
CHIANG MAT UNIVERSITY 50002 TESTED BY _NOP CHECKED BY _ ¢TO_
CLIENT BOREHOLE NO. 83

ORIGINAL SAMPLE|AFTER WASHING | REMARKS: vtz
AT A BEFORE WASHING |THROUGH # 200 | udvanufudl Jruvajs
CONTAINER NO. “ PYiabY] ”ugg“ci1UfQ;
WT. CONTAINER + DRY SOILS (9) 965.2 965.1
WT. CONTAINER (9) 248.8 2488
WT. DRY SOILS IN TEST (g) N 6.3
WT. PASSED THROUGH SIEVE # 200 BY WASHING (9)
& SIEVE WT. SIEVE WT. | WT. DRY PERCENT  |CUMULATIVE | PERCENT
OPENING + DRY SOIL| Sieve | soiL (g) | RETAINED | PERCENT FINER
NO. D (mm) (g) (g) RETAINED (%) RETAINED(%)| (%)
4 - - 484.0 - - - -
10 2.00 5279 4400 87.9 12.27 12.27 87.73
’20 0.84 676.9 428.5 248.4 34.68 4695 53.05
40 0.42 634.4 363.0 271.4 37.89 84.84 15.16
100 0.15 451.4 346.7 104.7 14.62 99.46 0.54
<0 0.078 308.2 304.3 3.9 0.54 100.00 -
TOTAL
WT. OF DRY SOILS LOSS IN TEST = g.; PERCENT ERROR = %

Note: WT. IN PAN = (WT. RETAINED BY DRY SIEVING) + (WT. PASSED # 200 BY WASHING)
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SOIL MECHANICS LADORATORY FACULTY OF ENGINEERING CHIANG MAI UNIVERSITY
PARTICLE SIZE DISTRIBUTION
BUERIE. o o s e S A JOB NO. 237 2530
BRI e N — BOREHOLE NO. 83
LORRTEON e S DEPTH 566.0-62.5m
TEST PROCEDURE _wuutAmafu _____ o ccocccmccmmmmamee TESTED BY _NOP_______
DRY WEIGHT OF SAMPLE USED _ 7183 ge DATE 30/ 3/ 87
AS
aieveTMllo. 4 10 20 40 100 200 PAN
% finer - 8773 | 53.05 | 15.16 0.54 < =
o
- o, o g s g s 8 $8K
1] n " " g 1 N 1" 4 O. C; [ ] [ [ ° [
sieve MNo. 1 -4 % T 2 4 = 2 2 g 2 2 2
100 - = s e T
90 .1 b &
8o |-
2 70 .}k it 3
g A= >
60 -f-|-{-1-
3 :
[53]
50 -
U 4o -}-i-
" 3
& T
30 -|- :
20 -} :
10
e TR 6
.
100 10 2 poan & B o 0.1 0,05
PARTICLE SIZE (mm)
GRAVEL SAND FINE
GOARSE | NEDIUM | FINE | COARSE | MEDIUM [ FINE
UNIFIED SOILS CLASSIFICATION
GRAVEL SAND
COARSE [ MEDIUM | FINE COARSE ] MEDIUM [ FINE
AASHO CLASSIFICATION
REMARKS ¢

3u 2.6 nsﬂwuaaonw1n1ua1unu1ﬂmautﬁaﬁumaoﬁnﬁwsaa B3 Teoudn 56.0-62.5 w.
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1) Blaney Criddle

2) Radietion

3) Modified Penman (C = 1)

4) Modified Penmen with Correction

5) Pan Evaporation
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CLIMATOLOGICAL DATA FOR THE FERIOD 1956 - 1965

-

station PHITSARULOK Elevation of station above MSL. Lk meters

' - Height of barometer above MSL 45 meters
' .

Index Station e 4o Height of thermometer above ground 1.25 meters

Latituds 1647 1. Height of wind vane above ground 12.50 meters

Longitude . 200 16 E. Height of ra.inga.uge 0.7 meters

Jan | Feb | Mar | Auc | May|Jun | Jul | Aug | Sep | Oct | Nov | Dec | Year

egsure (+1900 or 900 mbs.)

o 13,55 | 11.27 09.69 | 07.97 | 06.58 | 05,80 | 05.% | 065.00 07.66 | 10.69 | 13,06 .12 03.3%6
o, Maxe 25,35 | 23.09 22,95 | 20,00 | 18,85 | 12,80 | 13,03 | 13.60 15.39 | 19.9%7| 23.32 23.66 25.35

o, lin, oh.22 | 01.81 | 00,98 | 98.22 | 98,22 | 96,60 | 96,7 | 97.70 | 99.02 | ©1.77 | 05.38 | O4.3h | 96.60

* pan daily range 5.39 | 5.7% 6,07 | 6,11 5.31 k28 | &,00 | 4,15 4,65 | 4.2 4,80 |. 5.05 5,03
(o]
‘pperature el

e 23,9 | 26,0 | 209 30.6| 29.6 | 28,5 | 279 | 27,7 | 27.7 | 27.5 | 26,0 | 241 27,4
xeen Uax, 31.5 | 33.8 | 26.0] 37| 5.7 | 33,7 | 38 | 322 | 32.2| 324 | 3.8 [ 310 33,4
foen . 172 | 204 | 23.3) 25.2| 5.2 | 20,7 | 2h.5 | 288 | 285 | 239 | 215 18.4 2.8
nt, tax. 6.7 | 3e.0 | so.5| 2.8 42,0 | 38.7 | 33 | 6.3 | 366 | 35.3| 6.0 | 35.6 42,8
¢, Min, 8.9 | 13.4 43.5] 19.1]| 21.6 | 21.8 | 21,6 | 2.2 215 | 17.6 | 12.1 9.4 8.9

slative Humidity” (%) ‘ '
o _ 6.5 | s | 62.2] e2.8]| 76| 7H8 | 795 | 813 | Bu9| 70| 737 | 68.8| 724
" dan lax, es.9| 83.2 | sa.5| 06| 6.8 | 906 | 9.7 | 92.6 | 98| 9.7 | 896 | 87.5 87.8
' tean tin, s.7 | s0.8 | %02 M| 513 | 60.1 | 62.8 | 65.2 | 65.4 | 604 | 52.1 | A7 | 52.2
| bt, tin, 2.0 | 172.0 | 1s.0] 20.0| z7.0 | 38,0 | 46,0 | 46,0 | 45.0 | 32,0 | 31.0 | 21.0| 150

" oz Point ( °c)
Yemn 16,6 18.6 20,4 2.,0| 23.5 24,0 | "23.9 | 24.0 25,1 23,3 | 20.6 17.5 21,5

Feporation (mm.)

‘2 - Pan 103.6 | 111.8 | 1s8.2| 180,0 | 171.8 | 1h0.h | 131.2 | 120,7 | 111.3 115.8 | 110,7 | 104.8 | 1560.3
Noudiness(0-10)

"ok ' so| ] aal sal 23] B3| BS | 8.8 82| 6.4 | A8 5.1 6.2
Smshine Duration(hr. '

tean 265.7 | 251.0 | 268,0| 276.7 | 255.1 | 187,0 | 177.1 160,1 | 162.7 | 227.1 | 250,9. | 264.8 2746,2
Fisibility (lms) .

0700 1.8.2, ‘o‘ - A1 S.3 7.3 9.5 . 10,1 9.8 9.5 9.3 8.8 7?7 6.2 Te?
Pean A = 701 6,0 | 6.4 8.0| 103 | 10.8 | 10.7 | 10,8 10.6 | 10.9 | 10.5. 9.5 9.3
bind (knots)

Pemiling vina | S s s s s | s | s s s |« X " g
te2a vind speed 0.9 1. 2.0 2.3] 2.0 17| 16 ] 15 13| 1.1 1.0 2000 e
Bx, vind speed st |29 s |soxe |52 n [s0 sw|39sw |35 s |35 vy ENeEiss KE |23 ST S5 S (50 BB
'-f'li."lfall.(m.) ’ »

Lea 6.8 | wal 32| sts| a7 [ 1777 [209.0 [ 2827 | 22,5 | w01 | 29,7 | 5.5 | 1398,
Teen rainy days 4.6 2,2 | 3. sA| w5 | 6.8 | 19.0 | 21.7 | 19.6 | 12.6 3.9 1.2 | 121.9
frestest {n 26 hr. 26,1 | M5 69.5| 81.9| M1.5 | 105,0 [ 126.6 | 13,4 | 265.7 | 184.8 | B1.8 23,7 | 205.7
Dey/Yeer 10/75 | 10/56 | /63 | 29/59 s/7% | 23/83 | 42/70 | 23/80 s/77 | 16/85 | 13/€5 /68 | 5/77
h:-.—sr of days with

Feze a5 | 23| 208] 203] 20| o0 oo oo | o0 f a8} 37 [ 126] 119.6
r’{‘ . 1.9 ] o5 0.0l o0.0| o00].00]| 04] 0. 0.2 07| a6 0.9 5.0
i 0.0| 0.0 o0l o0| o00]| 00| 00| 0.0 0.0| o0.0| o0.0 0.0 0.0
Tunderstopn 0.3 1.1 5.2 66| M0 |11 | 95| 98 | 121] 9.8 1.2 0.2 28.9
Spalt 0.0| 0.0 o3| os| os| o | 45| 0. 04| 00| 0.0 0.0 2.0

Remark 4. Evaporation 1952 - 1933
’ 2. Sunshine Duration 1937 - 1943
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STATION = PHITSANULOK

ALTITUDE IN METERS = 44.0

LATITUDE IN DEGREES = 16.8

HEMISPHERE = N

HEIGHT OF WIND MEASUREMENT IN METERS = 12.50

MEAN PRESSURE FOR THE YEAR IN MILLIBARS = 1009.0

FACTOR FOR CONVERTING 24HR WIND TO KM/DAY = 44.470

FACTOR FOR CONVERTING DAYTIME WIND TO M/SEC = «515
FACTOR FOR CONVERTING ED DATA TO MILLIBARS = 1.000
FACTOR FOR CONVERTING RS DATA TO MM/DAY = 1.000
FACTOR FOR CONVERTING EPAN DATA TO MM/DAY = 1.000

TEMPERATURE DATA IS GIVEN IN DEGREES : C
SUNSHINE/CLOUDINESS FLAG = 5
RELATIVE HUMIDITY DATA IS : ACTUAL DATA

WIND DATA IS : ACTUAL DATA

i ........SUNSHINE _DATA IS : ACTUAL DATA
CLIMATOLOGICAL DATA AS READ IN WITHOUT CONVERSION -
°- - -
DATE (M/D/Y) THMAX  TMIN  TDEW,  RHMAX  RHMIN ED UDAY U248  NODATA  NRATIGC  SOLRAD RH EPAN uLATIO
VALUES OF FETCH 200.00.CASE B
01/00/00 31.8% 17.7 16.6 88/9 a1.7 D .0 .9 .00 JI S .00 .00 3 .00
02/00/00 33.8 20.3 18.6 83.2 40.8 .0 .0 1.4 .00 0 .00 .co 3 .00
03/00/00 6.0 233 20.4 80.5 40.2 .0 .0 o:0 .00 .70 .00 .00 4 @ .o
04/00/00 37.4 - 0 223.0 80.5 41 .5 .0 s - 9 | 00 Ta .00 00 8 .e0
05/00/00 35.7 2s.2 23.5 86.8 51.3 .0 .0 ) .00 83 .00 00 8 co
06/00/00 33..7 24.7 24.0 90.6. 60.1 B .0 3.7 .00 47 .00 00 < .00
07/00/00 32.8 24.5 23.9 91.7 62.8 .0 .0 1.8 00 42 .00 Qo0 3 .00
08/00/00 32.2 24.3 24.0 92.6 65.2 .0 .0 3.8 .00 H .00 ac 3 Q .20
09/00/00 32.2 24.5 24.1 92.8 65.4 .0 .0 p | 00 43 .00 Q0 37 .00
10/00/00 32.4 43.9 2333 L & 60.4 .0 .0 p 47 Qo0 61 .00 00 3 .00
11/00/00 1.8 21.93 20.6 89.6 - LT = .0 1.0 00 72 .00 .00 3.89 .00
12/00/00 31:0 18.4 17.5 87.6 44.7 o .0 1.0 00 75 .00 00 3.38 .00
1
0
CLIMATOLOGICAL DATA FOR MONTH AFTER CONVERSION
DATE (MDY) TMAX TMIN TMEAN TDEW RHMAX RHMIN RHMEAN BEA ED UDAY U24 SUNHRS NRATIO SOLRAS RN EPAN URATIO
VALUES OF FETC! 200.00.CASE 8
01/00/00 31. 17.7 24.6 16.6 088.9 41.7 63.8 30.9 18.9 . 29.3 .00 19 7.38 . 5 i | 3.34 00
02/00/00 33. 20.4 237.1 18.6 813.2 40.8 62.0 35.9 21.4 45.6 .00 TS 8.29 4.49 3.99 00

03/00/00 36.
04/00/00 37.

23.3 29.6 20.4 80.5 40.2 60.3 41.6 24.0

65.1 .00 .70 8.86 5.11 4.97
25.2 J1.3 22.0 80.6 41.5 61.0 45.7 16.5

74.9 .00 .72 9.58 $.72 6.00

e
> 8% Ve S e
PLENE®EOONONWL
@
«»
-

0s5/00/00 3s. 25.2 30.5 23.5 86.8 51.3 69.1 43.5 29.0 65.1 .00 .63 9.07 5.64 5.58
06/00/00 33. 24.7 29.2 24.0 90.6 60.1 78.3 40.5 29.9 . .00 .47 7.73 4.93 4.68
07/00/00 32. 2¢.5 28.6 23.9 91.7 62.8 77.3 39.3 29.7 . $2.1 .00 -4 7.44 4.77 4.2
08/00/00 32. 24.4 28.3 24.0 92. 65.2 78.9 3.8 29.9 . 48.8 .00 .40 7.13 4.59 3.89

09/00/00 32
10/00/00 2.
11/00/00 .
12/00/00 .

24.5 28.4 2¢.1 92. 65.4 79.1 38.6 0.0

6
8 42.3 .00 .43 7.00 4.45 3.71
23.9 28.2 23.3 9.7 60.4 76.1 Js.1 28.6
6
6

3s.8 .00 .61 7.69 4.65 3.86
32.6 .00 72 7.58 4.16 3.69
32.6 .00 5 ) 7.20 3.65 3.8

21.5 26.6 20.6 89. $2.1 70.8 34.9 24.3
18.4 24.7 17.5 87. 44.7 66.2 3.1 20.0

OmaNN®NYNeOo®W

RESULT OF ET ESTIMATION BY VARIOUS METHODS FOR MONTH

0 MONTH/DAY/YEAR BLANEY RADIATION PENMAN CORR. PEN. ETPAN
01/00/1900 4.192 4.391 ’ J.as8 4.099 2.20%
02/00/1900 4.856 3.261 4.777 3.118 2.607
03/00/1900 3.416 3.960 3.708 6.134 3.7
04/00/1900 5. 6.992 6.406 6.922 3.900
05/00/1900 s.211 3.787 3.820 6.360 3.76%
06/00/1900 4.431 4.564 4.828 5.18) 3.290
01/00/1900 4.198 4.282 4.979 g 4.890 .00}
08/00/1900 3.187 4.011 4.3 4.601 3.78%
09/00/1900 3.70% 3.9 4.182 4.442 2.63%9
10/00/1900 31.9%6 4.410 4.380 4.7 2.72)
11/00/1900 4.091 4.9 4.077 4.37¢ 2.502
12/00/1900 4.068 4.218 3.0 3.970 2.16)

MONTH AVE d.48 4.08 ¢ 4.724 3.067 2.912
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THIS COMPUTER PROGRAM WAS DEVELOPED
BY
S.K.GUPTA, W.O.PRUITT, J.LONCZAK, AND K.K.TANJI
DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING
CHIANGMAI UNIVERSITY

THIS IS A COMPUTER PROGRAM BASED ON "CROP WATER
REQUIREMENT" BY J. DOORENBOS AND W.O. PRUITT, IRRIGATION
AND DRAINAGE PAPER 24 (SECOND EDITION), WATER RESOURCES
DEVELOPMENT AND MANAGEMENT SERVICE, LAND AND WATER DEVELOPMENT
DIVISION, F.A.O. OF UNITED NATIONS, ROME.

IT ESTIMATES REFERENCE CROP EVAPOTRANSPIRATION (ETO)
BY ANY OR ALL OF THE FOLLOWING METHOD.

1) BLANEY-CRIDDLE (FAO)

2) RADIATION(FAO) s

3) MODIFIED PENMAN(FAQ) WITH C = 1.0

4) MODIFIED PENMAN(FAO) WITH CORRECTION

5) PAN EVAPORATION (FAOQ)

CHARACTER*6 ESTACT(2,2),SUNDAT(5),STA(5)
CHARACTER*1 CASE,HEMIS,UNITT
CHARACTER*3 SID

CHARACTER*30 INFILE,QUTFILE
REAL NNTBL(11,12),Ww(5,14),RRAN(11,12),RRAS(11,12)

REAL LAT, NACT, NTBL, NTBL1l, NTBL2, NRATIO
INTEGER MONTH, DAY, YEAR, UNITN,UFLAG,RHFLAG
DATA SIGMA / 2.0E-9 /
FUNED (TDEW)= EXP(54.878919-(6790.4985/TDEW)-5.02808*ALOG (TDEW) )
WRITE(6,37)
READ(5,38) INFILE
WRITE(6,39)
READ(5,38) OUTFILE
CLOSE (UNIT=5)
CLOSE (UNIT=6)
OPEN(UNIT=5,FILE=INFILE, STATUS="'OLD")
OPEN (UNIT=6,FILE=OUTFILE,STATUS='NEW')
OPEN(UNIT=1,FILE='TEMPDAT', FORM='UNFORMATTED')

37 FORMAT(' ENTER INPUT FILENAME : ',\)
38 FORMAT(A)
39 FORMAT(' ENTER OUTPUT FILENAME : ',\)

THE ABOVE VALUE OF SIGMA IS EQUIVALENT TO USING L=586 CAL/GM WATER
SINCE SIGMA=11.71*10E-8 CAL /CM,CM

TBIS PROGRAM DOES THE FOLLOWING
READS IN ALL INPUT DATA
CONVERTS THE DATA INTO METRIC UNITS
CALCULATES THE NEEDED MEANS
ADJUSTS THE WIND MEASUREMENTS TO 2 M HEIGHT.
ESTIMATES THE SOLAR RADIATION IF NOT GIVEN
CALLS THE SUBROUTINE BY WHICH THE ESTIMATION IS DESIRED.

LIST OF INPUT SYMBOL
ARAKARRARARRKRARARRARARAARKRRRRAARRRRNAANNARRAARRRRKR KRR AR RARRRN KR KRR
ALT = STATION ALTITUDE
CASE = A OR B (SEE DETAILS IN CHAPTER 1.1)
- REQUIRED ONLY IF PAN EVAPOLATION ESTIMATE OF ETO
VALUE IS DESIRED

DAY = TWO DIGIT REPRESENTATION OF DAY (IE. 08)

= 00 IF MONTHLY DATA ARE GIVEN

= REQUIRED ON ALL DAILY AND MONYHLY DATA CARDS
ED = DAY'S ACTUAL VAPOR PRESSURE IF DATA ARE DAILY

— o ————— -~~~ -~ -~ o~~~
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ED = DAY'S ACTUAL VAPOR PRESSURE IF DATA ARE DAILY
= MEAN. OF DAILY VP'S IF DATA ARE MONTHLY
= OPTIONAL BUT SUGGESTED FOR INCREASING ACCURACY
EPAN = DAY'S EVAPORATION FROM CLASS A PAN .
= MEAN OF DAILY EVAP'S IF DATA ARE MONTHLY
= REQUIRED ONLY IF PAN EVAPORATION VALUE ARE DESIRED
FACTED = FACTOR FOR CONVERTING "ED" VALUES TO MILLIBARS
= 1.0 IF ED DATA ARE IN TERMS OF MILLIBARS
= 1.33 IF IF ED DATA ARE IN MILLIMETRES OF MERCURY
= 33.78 IF ED DATA ARE IN INCHES OF MERCURY
FACTEP = FACTOR FOR CONVERTING EPAN DATA INTO MM/DAY
= 1 IF DATA ARE ALREADY IN MM/DAY
25.4 IF DATA ARE IN IN/DAY
FACTRS = FACTOR FOR CONVERTING RS DATA INTO MM/DAY
1 IF DATA ARE ALREADY IN MM/DAY
0.017 IF DATA ARE IN CAL/DAY
0.406 IF DATA ARE IN MEGA JOULES/M*M
LENGHT OF UPWIND GREEN CROP FROM PAN FOR CASE A
= UPWIND DRY SURFACE FOR CASE B
= REQUIRED ONLY IF PAN EVAPORATION VALUE IS DESIRED
FACTOR FOR CONVERTING DAY TIME WIND DATA
1.0 IF UDAY IS IN M/SEC
0.447 IF UDAY IS IN MPH
0.278 1IF UDAY IS IN KM/MR
0.515 IF UDAY IS IN RNOTS
FACTOR FOR CONVERTING WIND DATA TO KM/DAY.
1.0 IF U24 IS ALREADY IN KRM/DAY
24 IF U24 IS IN RM/HR
38.6 IF U24 Is IN MPH
1.609 IF U24 IS IN MILES/DAY
44.47 IF U24 IS IN RNOTS
HEMISPHERE (N OR S)
STATION LATTITUDE IN DEGREES N OR S (IS ALWAYS POS.)
TWO DIGIT REPRESENTATION OF MONTH (IE. 02)
= REQUIRED ON ALL DAILY AND MONTHLY DATA CARDS
HOURS OF BRIGHT SUNSHINE OR
= CLOUDINESS IN OKTAS OR TENTHS (SEE FACTN)
FLAG FOR SUNSHINE OR NRATIO DATA
= 1 IF MEASURED OR RS GIVEN
= 2 IF ESTIMATED

*ﬁ*******ktkt**tk**ﬁﬁ**kﬁ*tt*tktk*t*tk***k**ﬁt****ikt***#*ﬁhtikﬁiak

NBLANY = FLAG FOR BLANEY ET ESTIMATION

FETCH

FUDAY

nmnnn

FU24

nwownn

HEMIS
LAT
MONTH

[}

" NACT

NFLAG

NCORPN = FLAG FOR CORRECTED PENMAN ET ESTIMATION.
NETPAN = FLAG FOR PAN EVAPORATION ET ESTIMATION
NPENMN = FLAG FOR PENMAN ET ESTIMATION(C=1.0).
NRADIA = FLAG FOR RADIATION ET ESTIMATION

= 1 IF DESIRED
= 0 IF NOT DESIRED
t*h&**htt****Rt**i*itkttii**ﬁtt*tt*t*ittkiktk***itﬁ***tt*khk*t*tt**
NPRINT = 0 IF INPUT DATA IS NOT TO BE PRINTED.
= 1 IF ALONGWITH RESULTS, INPUT DATA AFTER CONVERSION
ARE TO BE PRINTED
2 IF IN ADDITION TO ABOVE THE INPUT DATA AS READ
ARE TO BE PRINTED
FOR FIRST RUN MAKE NPRINT=2.
NRATIO = RATIO OF ACTUAL SUNSHINE HOURS TO POSSIBLE
NREAD = FLAG FOR READING NEW VALUES OF URATIO ,FETCH & CASE
= 0 OR BLANK IF NO CHANGES ARE DESIRED

= 1 IF ALL OR ANY ONE OF THE PARAMETERS ARE TO BE CHANGED

pPMB = MEAN PRESSURE IN MILLIBARS FOR THE YEAR.
RHFLAG = FLAG FOR RELATIVE HUMIDITY DATA
= 1 IF DATA ARE ACTUALLY COLLECTED DATA
= 2 IF DATA ARE ESTIMATED
RHMAX = MAX RELATIVE HUMIDITY FOR THE DAY
= MEAN OF DAILY MAX RH'S IF DATA ARE MOUNTLY.
= REQUIRED ON ALL DAILY OR MONTHLY DATA CARDS
UNLESS ED OR TDEWPOINT ARE GIVEN.
IF NONE OF THREE IS AVAILABLE,ESTIMATE IS REQUIED.
IN CASE METHOD IIX CALCULATION IS DESIRED
RHMIN = MIN RELATIVE HUMIDITY FOR THE DAY.
= MEAN OF DAILY MIN RH'S IF DATA ARE MOUTHLY
= REQUIRED ON ALL DAILY OR MOUTHLY DATA CARDS




203

S a e

b NeNeReReReReReReReReo e Re R Re Re R e e e e Ne Ne Ne e Ne N e e e e e Ne e e e Re Ne Re Re Ne Ne Ne Ne N Ne o e Re e e Re R e Re R o Re N R e

STA = S
TDEW

TMAX

TMIN

R) KX BB BHN BN

UDAY

u24 = 2

UFLAG =

UNITN =

UNITT =

URATIO
UHT = H

YEAR =

Ak kkkkkkkkk

IF I
SHOW

RHMIN = MIN RELATIVE HUMIDITY FOR THE DAY.

RS = SOLAR RADIATION IN TERMS OF EQUIVALENT EVAPORATIOLN.

NOTE:- RHFLAG,UFLAG AND NFLAG ARE READ IN TO ELIMINATE USE OF PENMAN
OR RADIATION IF SOME DATA ARE ROUGH ESTIMATE INSTEAD OF

MEASURED INFORMATION.

FLAG * 1 MAY BE DESIRED EVEN THOUGH TEMPERATURE DATA
ALONE ARE MEASURED DATA. . :

= MEAN OF DAILY MIN RH'S IF DATA ARE MOUTHLY

= REQUIRED ON ALL DAILY OR MOUTHLY DATA CARDS
UNLESS ED OR TDEWPOINT IS GIVEN.
IF NINE OF THREE IS AVAILABLE,ESTIMATE IS REQUIRED
IN CASE METHOD I CALCULATION IS DESIRED.

TATION NAME.
DAY'S DEW POINT TEMPERATURE IF DATA ARE DAILY.
MEAN OF DAILY DPT'S IF DATA ARE MONTHLY.
OPTIONAL BUT SUGGESTED IF ED ARE NOT GIVEN.
MAXIMUM TEMPERATURE FOR DAY IF DATA ARE DAILY.
MEAN OF MAX DAILY. TEMPS IF DATA ARE MONTHLY
REQUIRED ON ALL DAILY OR MOUTHLY DATA CARDS.
MINIMUM TEMPERATURE FOR DAY IF DATA ARE DAILY.
MEAN OF MIN DAILY TEMPS IF DATA ARE MONTHLY.
REQUIRED ON ALL DAILY OR MONTHLY DATA CARDS.
MEAN DAYTIME WIND SPEED (IE.BETWEEN 0700 AND 1900)
IF NOT KNOWN AND U24 DATA ARE UNAVAILABLE,ESTIMATE
MUST BE GIVEN IN CASE USE OF METHOD I & II ARE DESIRED.
TF U24 KNOWN, ESTIMATE OF UDAY/UNIGHT MUST BE MADE
OTHERHISE PROGRAM USES 2.0 FOR URATIO.
4 HOUR WIND TOTAL.
FLAG FOR WIND DATA.
= 1 IF U24 OR UDAY IS MEASURED DATA.
= 2 IF U24 OR UDAY IS ESTIMATED.
CONVERSION FLAG FOR SUNSHINE/CLOUDINESS DATA.
= 1 IF SUNSHINE DATA ARE GIVEN IN SUNSHINE HOURS
AS A DECIMAL
2 IF SUNSHINE DATA ARE GIVEN IN SUNSHINE HOURS
AS HOURS AND MINUTES SEPARATED BY A
DECIMAL POINT
3 IF SUNSHINE DATA ARE GIVEN INVERSELY IN TERMS
OF OKTAS OF CLOUDINESS
4 IF SUNSHINE DATA ARE GIVEN INVERSELY IN TERMS
OF TENTHS OF CLOUDINESS
5 IF NO SUNSHINE/CLOUNDINESS DATA ARE GIVEN.
NOTE :- IF RS DATA ARE GIVEN, PROGRAM WILL COMPUTE
NRATIO. IF RS NOT AVAILABLE EITHER, ESTIMATE MUST
THEN BE INCLUDED.
FLAG FOR TEMPERATURE DATA
= ¢ IF INPUT DATA ARE IN DEGREES CELCIUS
= F IF INPUT DATA ARE IN DEGREES FAHRENNEIT
= RATIO OF UDAY/UNIGHT (IN CONSISTENT UNITS)
IF NO BASIS FOR ESTIMATING ,2.0 VALUE IS ASSUMED.
EIGHT IN METERS FROM GROUND LEVEL AT WHICH THE
WIND MEASUREMENTS WERE TAKEN.

LAST TWO DIGITS OF YEAR (IE. 75)

iktitRkiﬂikt**tikt******ik*ittkt**t*****hi!t*****kﬁkiiﬂi

NTERPOLATED DATA ARE AVAILABLE FROM MAPS OF A REGION
ING LINES OF EQUAL TDEW POINT, RH, NRATIO ETC,A
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Cﬂlkihﬁﬂiiﬁﬂﬁtkﬁtﬁﬁtiﬁl*ﬂkﬁ*ﬁithﬂﬁktiiﬁﬁitiﬁkiiiiﬁﬁ.ﬁﬁihhhﬁﬁ.ﬁkiikillhihktklkhh

c PROGRAM CONSTANTS.
CAMANAARRARAARARAR AR AR AN R AR R AR N AR ANRRARARKAN AR AR RARARARRRR AN RANRAR KRR AR R AR RN
ESTACT(1,1)="'ACTUAL'
ESTACT(1,2)=" DATA '
ESTACT(2,1)="ESTIMA'
ESTACT(2,2)="'TED !

SUNDAT (1) ='SUNHRS'
SUNDAT (2)="'SUNDEC'
SUNDAT(3)=' OKTAS'
SUNDAT (4) ='TENTHS'
SUNDAT (5)="'NODATA'

CAARARRRRAR KA KRR AR A AR R AR AR AR R AR KRR R KRR AR R A KRR KRR KRR KRR R AR AR AR AR AR AR AR AR AR Ak
c THE CONSTANTS AND CONVERSION FACTORS OF THE GIVEN

Cc STATION ARE READ AND PRINTED.
Ctttkk**k*tk*kix*ktt*ktti*k*t*tt*tti*ti*ktit*****t*tktttttttttt*ktkkkkt**tkﬁt*k

1 READ (5,500, END=300) STA,ALT,LAT,HEMIS,UHT,PMB
_ READ(5,510) FU24,FUDAY, FACTED, FACTRS ,FACTEP,UNITT, UNITN, RHFLAG,
SUFLAG,NFLAG,NPRINT
READ(5,520) NBLANY,NRADIA , NPENMN, NCORPN, NETPAN
IF(PMB.LE.0.0)PMB = 1013-.1152*ALT+5.44*10.E-6*ALT**2

II=0
Cx*x*x* ABOVE EQ. IS DRIVED FROM LONG TIME MEAN PMB FOR NUMBER OF STATION
(o IN AFRICA(CLINATE OF AFRICA,VOL 10,WORLD SURVEY OF CLIMATOLOGY)
IEND = 0
NCASE = 0

WRITE(6,621)

WRITE(6,620)

WRITE(6,600)STA,ALT,LAT, HEMIS, UHT, PMB

WRITE(6,620)

IF (NPRINT.EQ.0) GO TO 5

WRITE(6,620)

WRITE(6,610)FU24,FUDAY,FACTED,FACTRS,FACTEP,UNITT,UNITN,
$ ESTACT (RHFLAG, 1),
S ESTACT (RHFLAG, 2) ,ESTACT (UFLAG, 1) ,ESTACT (UFLAG, 2) ,

ESTACT (NFLAG, 1) ,ESTACT (NFLAG, 2)

WRITE(6,620)

thtktkit******ttt*thttititkttt*t**tki*itﬁ*iﬁik*ﬁkﬁttt*kttktttk**kttttkkitkﬁkt*

THIS 100 LOOP READS IN EACH DAILY OR MONTHLY DATA CARD
AND INMEDIATELY PRINTS THE DATA BACK OUT. IT THEN ADJUSTS,
CONVERTS, AND CALCULATES VARIOUS VALUES TO OBTAIN THE NEEDED
PROGRAM VALUES. FINALLY IT WRITES THESE CONVERTED DATA OUT TO
DISK AND READS THE NEXT CARD.

AARARRARKAR AR KRR RRAKRRARARRRRRRRRRRRRRRRRRRRRAKRAAKRAARRARRKAARRARARRRARAA XA KRR Lk &
5 DO 100 I = 11,5000
IT = II+l
READ (5,530, END=105) SID,MONTH, DAY, YEAR, NREAD, TMAX, TMIN, TDEW, RHMAX,
SRHMIN,ED,UDAY,U24,NACT,NRATIO,RS,RN,EPAN,URATIO
IF (MONTH.EQ.O.AND.DAY.EQ.0) GO TO 105
IF (NREAD.EQ.O0) GO TO 10

Citﬁi*iﬁt*ﬁii*iﬂ*!ﬂ*ﬂiiﬁtt‘t*i*ﬁtﬁtﬁi.ﬂﬁiitﬁ*ﬁ*kk‘iﬁiit.*ttﬁtihﬂﬁ*iiﬁhlﬁRtﬁiiit
.

(o NREAD = 1 WHEN FETCH AND CASE HAS TO BE READ AGRAIN
Ctaititi*ik*ttt**it*ﬂi!tiiktiﬁiﬁktﬁ*iﬁﬁii!tiitk*ﬁiitikhai!tttttiiaﬂiiiﬁttkﬁtitt

READ(5,540) FETCH,CASE
10 IDAYYY = IDAYYY + 1
EA = 0.0
IF (NPRINT.LT.2) GO TO 25
IF(I.NE.1) GO TO 20
WRITE(6,621)
WRITE(6,620)
WRITE(6,625)
WRITE(6,620)
WRITE(6,630) SUNDAT (UNITN)
20 IF (NREAD.NE.O) WRITE(6,632)FETCH,CASE
WRITE(S,634)MONTH,DAY,YEAR,TMAX,TMIN,TDEW,RHMAX,RHMIN,ED,UDAY.U24
$ ,NACT,NRATIO,RS,RN,EPAN,URATIO

aanoaaan
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Cﬁkilh!ihlikil.ﬂﬁiklﬁﬁﬁﬁﬁihiﬁiiﬁt-ﬁﬁlih.i.ikﬁhkiﬁh!ikhiiﬁ‘lﬁhﬁthiﬁiiit’ﬂﬁkhﬁkAﬁ

Cc CALCULATING TMEAN AND RHMEAN , AND CONVERTING THE
c TEMPERATURE DATA TO CELCIUS IF NECESSARY.
CRANAAAKIRA AR R R AR AR A AR ARRRAR AR AR R RN AR RRRR AR AR R AR AN AR R R R AR R RRARNARAR R RN R KRR NN
25 IF (RHMAX.GT.100.0.0R.RHMIN.GT.100.0)WRITE(6,624) RHMAX, RHMIN
RHMEAN= (RHMAX+RHMIN) /2.0
TMEAN= (TMAX+TMIN) /2.0
IF (UNITT.EQ.'C') GO TO 30
TMAX = (TMAX-32.0)*5.0/9.0
TMIN = (TMIN-32.0)*5.0/9.0
TMEAN = (TMEAN-32.0)*5.0/9.0 ° *
IF (TDEW.NE.0.0) TDEW = (TDEW-32.0)*5.0/9.0
30 TK = TMEAN + 273.16
IF (TDEW.NE.O.O)TKDEW = TDEW + 273.16

Ctttiﬁﬁﬁ*tﬁiiit*ﬁﬁ#*tktk*tﬁkit*k*ttitﬁ*iik!iltkkltliﬁtt*ktktiﬁﬁi**iﬁthtttki‘ktk

c ADJUSTING FOR MEASUREMENT HEIGHT IF IT IS OTHER THAN 2 METERS
CHAM AR AR KRR AR AR R AR AR AR AR R AR R AR AR R AR R R R AR AR AR AR R R AR AR AR R A AR AR ARRR KRR ARRNR KRR A A AR
A =0.17
IF(UHT.LE.2.0) A = 0.22
UHTCF = ((2.0/UHT) **A)
UDAY = UDAY*UHTCF
U24 = U24 * UHTCF

c*tk*i*t*t*ktk**tk*kt*ﬁﬁttk**tt***h*********t****k*****kt****t*****t*it**ttk**ﬁ

C CORRECTION FACTORS MULTIPLIED.
C*a**k**at**t*t*tttttht***ak:t**ttt*t*aﬁ*tttat*t*tt**ttta****tia*atn**tat*xtnkk
U24 = U24 * FU24 .

IF (UDAY.EQ.0.0) GO TO 35
UDAY = UDAY * FUDAY
35 IF (U24.EQ.0.0.AND.UDAY.EQ.0.0) GO TO 40
UNIGHT = 0.0
IF(U24.NE.0.0.AND.UDAY.NE.0.0) UNIGHT = U24/43.2 - UDAY
IF (UNIGHT.NE.O0.0.AND.UDAY.NE.O.0.AND.URATIO.EQ.0.0)
$ URATIO = UDAY/UNIGHT

Cxx***IF NO URATIO DATA IS GIVEN OR POSSIBLE FROM DATA URATIO = 2.0

IF (URATIO.EQ.0.0) URATIO = 2.0
IF (U24.NE.O0.0.AND.UDAY.EQ.0.0) UDAY = U24*URATIO/(43.2
S * (1.0+URATIO))

IF (U24.EQ.0.0.AND.UDAY.NE.0.0) U24 = 43.2*UDAY*(1l.+1./URATIO)
Cuttattttkﬂt**t*tkk*tt****at*tkt*kt*ttkk*ttitk**tt*ﬁt*ttﬁkt**t*it*ttkkﬁtkk**kkt
C FORM GIVEN WIND DATA OTHER WIND DATA ARE ESTIMATED ’
ctkt*!*tttk*k**kki***tttttttitttttttttttﬂatti*t*ktt*tttttk*ktttktktkktktkﬁlktkg

40 ED = ED * FACTED
RS = RS * FACTRS
EPAN = EPAN * FACTEP

Ciktii*tiﬁtﬁt****Qt*t*ktﬁ*k***iitk.ﬁ*k*tﬁ**t*t#***ﬁ****ik****tii***lki*kt*itttﬁ

C - CALCULATION OF EA, AND ED IF NOT GIVEN.
CARAAARRRRARKRRRRRRRAKRRRRRRRRRRRR AR KRR RKRRRRRRRARR AR R R R AR AR RRRRK KA AR AR KRR R R KR AR
EA = FUNED (TK)
IF (TDEW.NE.O0.0.AND.ED.EQ.0.0) ED = FUNED (TKDEW)
IF(ED.EQ.0.0) ED = RHMEAN*EA/100.0
TRMAX = TMAX + 273.16
TRMIN = TMIN + 273.16
EATMAX = FUNED (TKMAX)
EATMIN = FUNED (TKMIN)
IF (RHMIN.EQ.0.0.AND.TDEW.NE.0.0) RHMIN
IF (RHMAX.EQ.0.0.AND.TDEW.NE.0.0) RHMAX
IF (RHMAX.GT.100.0)RHMAX = 100.0
IF (RHMIN.GT.100.0)RHMIN = 100.0
IF (RHMEAN.EQ.0.0) RHMEAN = (RHMAX+RHMIN)/2.0
IF(CASE.EQ.'A') NCASE = 1

IF(CASE.EQ.'B') NCASE = 2.
ctﬁ*attittkiﬁtttlhkkttuiiitiﬁa*kitttntit*ttthtkﬁi*kﬁﬁtuﬂttiﬂ*iikikiiﬁinktknﬂiik

100.0*ED/EATMAX
100.0*ED/EATMIN

Cc THIS SECTION CONVERTS WHATEVER SUNSHINE/CLOUDINESS DATA
o IS GIVEN (IF ANY) TO EITHER SUNSHINE HOURS OR NRATIO. IF NONE
(o IS GIVEN, THEN NRATIO OR RS MUST BE GIVEN.

c.tﬂﬁliﬁihh*k*ilﬂﬁtﬁhﬁﬁlﬂhl*ﬁiiliﬁﬁkii‘iiﬁiiiiti.thtilkiﬂiiihi‘iihihkihiii.iliﬁ

GO TO (60,45,50,55,65) UNITN
45 NHRS = INT(NACT)

NMINS = (NACT-NHRS)*100.0

NACT=NHRS+NMINS/60.0

GO TO 60
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50 NRATIO = 0.95-0.087*NACT-0.003*NACT*NACT

Chak

55

cikﬁik‘ﬁiﬁ*iﬁttﬁﬁkhﬁktiﬁﬁﬁkiﬁtﬁﬁﬁﬁikiﬁiii*iﬁ
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Cﬁﬁk*tt***tﬁkk**ﬂtkk*kttk*itt*iitﬁﬁ*ﬁi*ilttkii!t

AP OIS WN -

NoOo>VoNoOUaWN

IF NACTUAL IS 8.0 MEANS FULL CLOUDINESS
NACT=0.0
GO TO 60

NRATIO = 0.95-0.066*NACT-0.0023*NACT*NACT
NACT=0.0

ﬁﬁﬁﬂkﬁi*ﬂk*iﬁﬁi*iﬁ*ilttﬁ.iﬂk*ﬁhﬁﬁhk

IF NRATIO IS ZERO , IT IS ESTIMATED FROM RS,
IN "NNTBL" BELOW, MONTH IS ON THE VERTICAL FROM 1 TO 12, AND
LATITUDE IS HORIZONTAL FROM 0 TO 50 DEGREES.

ARRARRRARRRRKARARKRAR KR A K Rk k kkk kX

DATA NNTBL

/ 12.1,11.8,11.6,11.3,11.0,10.7,10.4,10.1, 9:6, 9.2+, 8.5,
12.1,11.9,11.8,11.6,11.5,11.3,11.1,11.0,10.7,10.4,10.1,
12.1,12.0,12.0,12.0,12.0,12.0,12.0,11.9,11.9,11.9,11.8,
12.1,12.2,12.3,12.5,12.6,12.7,12.9,13.1'13.3.13.5.13.8.
12.1,12.3,12.6,12.8,13.1,13.3,13.6,14.0,14.4,14.8,15.4,
12.1,12.4.12.7.13.0,13.3'13.7,14.0,14.5,15.0,15.6,16.3,
12.1,12.3,12.6,12.9,13.2,13.5,13.9,14.3,14.7,15.3,15.9,
12.1,12.3,12.4,12.6,12.8,13.0,13.2,13.5,13.7,14.1,14.5,
12.1,12.1,12.1,12.2,12.3,12.3,12.4,12.4,12.5,12.6,12.7,
12.1,12.0,11.8,11.8,11.7.11.6,11.5,11.3,11.2,11.0,10.8,
12.1,11.9,11.6,11.4,11.2,10.9,10.6,10.3,10.0, 9:65 9.1,
12.1,11.8,11.5,11.2,10.9,10.6,10.2, 9.8, 9.3, B:8, Bs1 /

IF (NRATIO.NE.0.0) GO TO 65

IF(RS.NE.0.0) GO TO 65

IF (HEMIS.EQ.'S") MONTH=MOD (MONTH+5,12) + 1

LL=INT(LAT/5) *°5

IF(LAT.GT.50) LL=50

L1=LL/5 + 1

L2=L1 + 1

IF(L2.GT.11) L2=11

FAC1l=(LAT-LL) /5.0

MONTH1 = MONTH

MONTH2 = MONTH

IF (DAY.GT.15) MONTH2=MOD (MONTH,12) + 1

IF (DAY.LT.15.AND.DAY.NE.O) MONTH1=MOD (MONTH+10,12) + 1

NTBL1=NNTBL (L1,MONTH1) + FAC1* (NNTBL (L2, MONTH1)
- NNTBL({L1,MONTH1))

NTBL2=NNTBL (L1,MONTH2) + FAC1l* (NNTBL (L2,MONTH2)

. - NNTBL(L1,MONTH2))

FAC=DAY-15

IF (FAC.LT.0.0) FAC=FAC+30.0

FAC2=FAC/30.0

NTBL=NTBL1+FAC2* (NTBL2-NTBL1)

NRATIO=NACT/NTBL

IF (HEMIS.EQ.'S") MONTH=MOD (MONTH+5,12) +1

kitt*ﬁ***k***#*ﬁtﬂ*i*ﬂ**ti*kkttt*ikkt*tkﬂ

THIS SECTION CALCULATES A VALUE FOR RA IF IT IS NEEDED.
IN "RRAN" AND "RRAS" BELOW MONTH IS ON THE VERTICAL FROM
1 TO 12, AND LATTITUDE IS HORIZONTAL FROM 0 TO 50.

it*iikiiitilik**itt*k#ki*itliil

DATA RRAN
/ 15.0,14.1,13.2,12.2,11.2,10.1, 8.9, 7.6, 6:4: 5.1, 3.8,
15.5,14.9,14.3,13.5,12.7,11.7,10.7, 9.6, 8.5, 7.3 6.1,
15.7,15.6,15.3.14.9,14.4.13.7.13.0,12.2,11.3.10.3, 9.3,
15.3,15.5,15.6,15.7,15.6,15.5,15.2,14.7,14.2,13.5,12.7,
14.4,15.0.15.5,16.0,16.3,16.4.16.5,16.4,16.3,16.1,15.7,
13.9,14.6.15.2,15.8.16.3,16.7,17.0.17.2,17.3.17.3,17.2,
14.1,14.7,15.3.15.8,16.3,16.6,16.7,16.8,16.7,16.6.16.4.
14.8,15.2,15.5,15.8,15.9,15.8,15.7,15.5,15.1,14.6,14.0,
15.3,15.3,15.3,15.1,14.8,14.5,13.9,13.2,12.5,11.7.10.9,
15.4,15.1,14.6.14.1,13.4,12.6,11.7,10.7, 9.6, 8.5, T2
15.1,14.4,13.6,12.7,11.7,10.6, 9.5, 8.2, 7.0, 5.6, 4.3,
9

14.8,13.9,13.0,11.9,10.8, 9.5, 8.3, 7.0, 5.7+ 43,39/
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DATA RRAS
/ 315.0:39.7,16.4,16.9,17.3,17.6,17.8,;17.9,17:9,17.7,27.4;

15.5,15.9,16.2,16.4,16.5,16.5,16.3,16.0,15.7,15.2,14.6,
15.7,15.7,15.6,15.3,15.0,14.6,14.0,13.4,12.6,11.7,10.7,
15.3,14.8,14.3,13.6,12.9,12.1,11.2,10.2, 9.2, 8.1
14.4,13.7,12.9,12.0,11.0,10.0, 8.9, 7.8,
13.9,13.0,122.1,11.1,10.0, 8.9, 7.8, 6,
14.1,13.3,12.4,121.4,10.4, 9.3, 8.2, 7.1,
0
9
8,

PSS ooooumo o

6
7
14.8,14.2,13.5,12.8,11.9,11.0,10.0, 9.
15.3,15.1,14.8,14.4,14.0,13.4,12.7,11
15.4,15.7,15.9,15.9,15.8,15.6,15.2,14.
15.1,18.7,16.2,16.7,17.90,17.2,17.2,17.1,
14.8,15.6,16.3,16.9,17.4,17.7,18.0,18.2,1

. .
L S S i
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65 IF (NRATIO.NE.O0.0.AND.RS.NE.0.0) GO TO 85
IF (NRATIO.EQ.0.0.AND.RS.EQ.0.0) GO TO 80
LL = INT(LAT/5)*5
IF (LAT.GT.50.0) LL = 50
L1=LL/5+1
L2=L1+1
IF (L2.GT.11) L2=11
_FAC1 = (LAT-LL)/5.0
MONTH1 = MONTH

MONTH2 = MONTH
IF (DAY.LT.15.AND.DAY.NE.O) MONTH1 = MOD(MONTH+10,12)+1

IF (DAY.GT.15) MONTH2 = MOD(MONTH,12)+1

IF (HEMIS.EQ.'S') GO TO 70
RAl1 = RRAN(L1,MONTH1)+FAC1* (RRAN(L2,MONTH1)-RRAN(L1,MONTH1))

RA2 = RRAN(L1,MONTH2)+FAC1l* (RRAN(L2, MONTHZ)-RRAN(LI MONTH2) )

GO TO 75
70 RAl1 = RRAS(L1,MONTH1)+FAC1* (RRAS(L2,MONTH1)-RRAS(L1,MONTH1))
RA2 = RRAS(L1,MONTH2)+FAC1* (RRAS (L2, MONTH2)-RRAS(L1l,MONTH2))
75 FAC = DAY-15

IF(FAC.LT.0.0) FAC = FAC+30.0

FAC2 = FAC/30.0
RA = RA1+FAC2*(RA2-RAl)

ChRARKRKRRRRAR AR R KKK KRR RA KRR RRRR AR AR AR AR AR KRR RN AR KRR RRRRR KRR ARR AR KRR KRR KRR AR KRR R K k%
(o HERE NRATIO AND RS ARE CALCULATED IF NOT GIVEN OR

o] CALCULATED ABOVE
CAARAARAKAKRRARRAARRARK R AR KRR KA ARRRRRARRRAR AR KRR RRRARRRAARARRRRAARKR KRR R R KA AR R X X &

IF (NRATIO.EQ.0.0) NRATIO = 2.0*RS/RA-0.5
IF (NRATIO.GT.1.0) NRATIO = 0.999

IF (NRATIO.LT.0.0) NRATIO = 0.0
IF(RS.EQ.0.0) RS = (0.25+0.5*NRATIO) *RA

-

GO TO 85
80 WRITE(6,626)
ITI = II-1
GO TO 100
CARRARRRRRRKKARRKRARRR KR K ARRR KRR RARK R AR KR AR ARRRRARRRRARARRKKARRRARR AR KR AR KRR R R K X

Cc CALAULATION OF "W" USING PMB,EA, AND T.
CHARRKRKRARKARKARAKARARARRRRARRAARRKRRRRRRRRRRARKKRRRRRRRARRRAKRRRRR AR A AR KRR R AR AR R &R

85 GG = 0.0006595 * PMB

D = (EA/TK)*(6790.4985/TK-5.02808)
W = D/ (D+GG)
IF (RN.NE.0.0) GO TO 95
TK = TMEAN + 273.16
FT = SIGMA * (TK**4)

FED = 0.34-0.044*SQRT(ED)
FNN = 0.1+0.9*NRATIO
RN = 0.75*RS-FT*FED*FNN 4

c-iiii.ﬁiiiiiiiﬁliiil*k.iihﬁiﬁtiitﬂﬁiiiiiiliiiﬁ.i*!ltiktliliikﬁhihtiiiiii.('iﬁi

c HERE THE CONVERTED DATA ARE WRITTEN ON DISK.

cﬂ.ﬁi‘tkhiihiﬁiﬂ‘!lihtﬁiﬁhk*ii*iﬁiiiii.ﬁ.liiiﬁiiiﬂlﬁiiﬂﬁﬁi'ihtl.ﬁk.lilitiliﬁiti

95 WRITE(l)MONTH DAY, YEAR, TMAX, TMIN, TMEAN, RHMAX, RHMIN, RHMEAN, RN,
EA,ED,UDAY,U24,NACT,NRATIO,RS,EPAN,CASE, FETCH URATIO, W,

$
$ NREAD, TDEW
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ctkithlilﬁtt.liﬁhikikﬁhiili*ﬁtlﬁii*ﬁﬁﬁlhikiﬂtttﬁi.iii*ﬁlﬁhiitﬁ..ﬁﬁiiﬁ.h*!kihﬁhh

C END OF 100 LOOP.

Cﬁitﬁﬁ*itkﬁikitiiiiﬁﬁ*iii.iﬂiﬁktkﬁhki*ﬁiﬁﬁﬂ.ﬁﬁiﬁﬁiiilﬁikﬁiﬁiklitlkkhﬁhtﬁikt..ﬁh

100 CONTINUE

Cttﬁﬁﬁﬁkiﬁiktiiﬁiﬂii***ﬁ*itiﬁ*t***Rikiitittﬁikﬁit*iﬁ**iﬁl*htttﬁ.*ﬂklﬁtﬁti*tthﬂﬁ

(o THIS SECTION READS THE CONVERTED DATA BACK OFF DISK AND
Cc PRINTS IT OUT FOR COMPARISION.
CARKAR R A AR AR RRRR R KRR AR KRR RR R AR AR R R R KRR AR KRR KRR KA AR R KA AR AR KRR AR AR KR AR KRR AR KRR A AR KK
105 NDATA=II-1
REWIND 1
IF (NPRINT.EQ.O0) GO TO 130

DO 120 I=1,NDATA
READ(1,END=125)MONTH, DAY, YEAR, TMAX, TMIN, TMEAN, RHMAX, RHMIN, RHMEAN,
$ RN,EA,ED,UDAY,U24,NACT,NRATIO,RS,EPAN,CASE,FETCH, URATIO, W
S ,NREAD, TDEW

IF (I.NE.1) GOTO 110

IF (NDATA.GT.4) WRITE(6,621)

WRITE(6,620)

WRITE(6,640)

WRITE(6,620)

WRITE(6,631)

110 IF(NREAD.NE.O) WRITE(6,632)FETCH,CASE

WRITE(6,635)MONTH,DAY, YEAR, TMAX, TMIN, TMEAN, TDEW, RHMAX, RHMIN, RHMEAN

S ,EA,ED,UDAY,U24,NACT,NRATIO,RS,RN, EPAN,URATIO
120 CONTINUE
CrRARAAAAKKKKRRRRRRRRKKKRRIAK KRR KKK KR RRRRKRRRRRRR KR KR AKAKAKRKKRARRK R K KRR Ak k ok k k%
C BELOW THIS POINT THE PROGRAM AGAIN READS THE CONVERTED
Cc DATA OFF DISK AND THEN ESTIMATES ET BY THE DESIRED METHODS.
Cc MONTHLY AVERAGEING IS ALSO DONE.

c***kt****i**t*ii*t*t*t**t***tk**k*ﬂ*tﬂ*ﬁ**ttﬂ**tt**tt*i*ttt**tt**tkRk*tt*tt*it

125 REWIND 1

130 I=0
GO TO 145

135 DO 200 I=1,NDATA
READ(1,END=205) MONTH, DAY, YEAR, TMAX, TMIN, TMEAN, RHMAX, RHMIN, RHMEAN,

$ - RN,EA,ED,UDAY,U24,NACT,NRATIO,RS,EPAN,CASE,FETCH,URATIO, W
IF(I.EQ.1) GO TO 150
IF (DAY.EQ.0) GO TO 155
IF (MONTH.EQ.MO) GO TO 155
140 SUMET1 = SUMET1/MDAY
SUMET2 = SUMET2/MDAY
SUMET3 = SUMET3/MDAY
SUMETC = SUMETC/MDAY
SUMET4 = SUMET4/MDAY
WRITE (6,620)
WRITE (6,650) SUMET1, SUMET2, SUMET3, SUMETC, SUMET4
WRITE (6,620)
145 SUMET1 = 0.0
SUMET2
SUMET3
SUMET4
SUMETC
MDAY =
IF(I.EQ.0) GO TO 135
IF(IEND.EQ.1) GO TO 1
150 IF (NDATA.GT.d)WRITE(6,621)
WRITE(6,620)
WRITE (6,645)
WRITE(6,620)
WRITE(6,655)

ol nnnu




155 IF(NBLANY.NE.O) CALL BLANEY (LAT,HEMIS,MONTH,DAY,TMEAN, RHMIN,
$NRATIO,UDAY,ET1)
IF (NRADIA.NE.O.AND.NFLAG.EQ.1) CALL RADIAT(UDAY,W,RS,RHMEAN,ET2)
IF (RHFLAG.EQ.2.0R.NFLAG.EQ.2) GO TO 160
IF (NPENMN.NE.O.OR.NCORPN.NE.O) CALL PENMAN (W,EA, ED,U24,ET3,RN)
IF (NCORPN.NE.O) CALL CORPEN (UDAY,URATIO,RHMAX,RS,ET3, ETJC)
160 IF(EPAN.EQ.0.0.OR.NCASE.EQ.0.OR.FETCH.EQ.0.0) GO TO 165
IF (NETPAN.NE.O) CALL ETPAN(EPAN,U24,RHMEAN,FETCH,NCASE,ET4)

165 SUMET1 = SUMET1 + ET1

SUMET2 = SUMET2 + ET2
SUMET3 = SUMET3 + ET3
SUMETC = SUMETC + ET3C
SUMET4 = SUMET4 + ET4

WRITE(6,648)MONTH,DAY, YEAR,ET1,ET2,ET3,ET3C,ET4
MDAY = MDAY + 1
MO = MONTH

200 CONTINUE

205 REWIND 1
IF (MDAY.GT.1)IEND = 1
IF(IEND.EQ.1) GO TO 140
GO TO 1

Ck***kkki*ktt******ttkkti**k***tk**ﬁ*t*ﬁ*t**t*t**i*k*****kti**ﬁ*itktktktt‘*kik*

C READ FORMATS
CAMAAAKAARARAA KRR R KA KRR AR KR AX AR KRR AR AR ARRRRR AR A AR R AR R AR KRR R AR KRR A KRR KK AR R AR KR A2
500 FORMAT(5A6,2F5.0,A1,9X,2F5.0)
510 FORMAT(5F5.0,A1,9X,5(1X,I1))
520 FORMAT(5(4X,Il))
530 FORMAT(A3,3I2,I1,14F5.0)
540 FORMAT(F10.0,Al)

ct**k*t*t*k*tkt**tt**tk*ik***k*i*Rtktt**tﬂt***tik*tt***t*t***ti*k#ttkiktkithlﬂg

c PRINT FORMATS
tht**itt*****k****tﬁk*******kk***ikt*ﬁit*t****t****t****ﬁﬁ***********kk*ﬁkﬁt**
600 FORMAT (5X, 'STATION = ',5A6,//,5X,'ALTITUDE IN METERS =',F9.1,//,
$ 5X, 'LATITUDE IN DEGREES =',F9.1,//, '
S 5X, 'HEMISPHERE = ',Al,//,
$ 5X, 'HEIGHT OF WIND MEASUREMENT IN METERS =',F9.2,//,
$ 5X, 'MEAN PRESSURE FOR THE YEAR IN MILLIBARS =',F9.1)
610 FORMAT (5X,'FACTOR FOR CONVERTING 24HR WIND TO KM/DAY =',F9.3//,
$ 5X, 'FACTOR FOR CONVERTING DAYTIME WIND TO M/SEC =',F9.3//,
$ 5X, 'FACTOR FOR CONVERTING ED DATA TO MILLIBARS =',F9.3,//,
s 5X,'FACTOR FOR CONVERTING RS DATA TO MM/DAY =',F9.3,//.
s 5%, 'FACTOR FOR CONVERTING EPAN DATA TO MM/DAY =',F9.3,//,
s 5X, 'TEMPERATURE DATA IS GIVEN IN DEGREES : ',Al,//,
s 5X, ' SUNSHINE/CLOUDINESS FLAG =',I5,//,
S 5X, 'RELATIVE HUMIDITY DATA IS : ',2A6//
S 5X, 'WIND DATA IS : ',2A6//,
$ 5X, 'SUNSHINE DATA IS : ',2A6)
620 FORMAT (1HO,120('-"')/)
621 FORMAT(1H1,//) :
624 FORMAT(//,' ERROR IN RH ',F10.2,' =RHMAX AND RHMIN =',F10.2//)

625 FORMAT (5X, 'CLIMATOLOGICAL DATA AS READ IN WITHOUT CONVERSION')
626 FORMAT(//,5X,'BOTH NRATIO AND RS ARE EQUAL TO ZERO ESTIMATION FOR

STHE DAY NOT DONE'//)

630 FORMAT(1H ,'DATE (M/D/Y) TMAX TMIN TDEW RHMAX RHMIN',
$ 2 ED UDAY u24 *,A6," NRATIO SOLRAD RN ',
$ ! EPAN URATIO'/)

631 FORMAT(1H ,'DATE (MDY) TMAX TMIN TMEAN TDEW RHMAX RHMIN',

] ' RHMEAN EA ED UDAY U24 ' SUNHRS NRATIO SOLRAS',
$ ! RN EPAN URATIO '/)

632 FORMAT(' VALUES OF FETCH ',F8.2,',CASE ',Al)
634 FORMAT(1H ,I4.2,2('/',I12.2),3X,3F7.1,2(F7.1,1X),3F7.1,F8.23,F9.2,

$ F9.2,F8. 2 F8.2,F10.2)
635 FORMAT(1H ,I3.2,2(' /',12 2) ,1X,4F6.1,3(F6.1,1X) ,4F6.1,3(F6.2,1X),

$ F6. 2 F8.2,F10.2)

640 FORMAT(5X, CLIMATOLOGICAL DATA FOR MONTH AFTER CONVERSION',
S 13,19 ,32;/4)

645 FORMAT(' RESULT OF ET ESTIMATION BY VARIOUS METHODS FOR MONTH',I2,
$ '.197,33, 1)

646 FORMAT(/.lHO.lJO("')./)




2iC

648 FORMAT(1H ,2X,12.2,'7'.12.2,//197,12.2,6F18.3)
650 FORMAT(/,' MONTH AVE',13X,6(F8.3,10X),/)
655 FORMAT(1HO,' MONTH/DAY/YEAR',9X,'BLANEY', 11X, 'RADIATION',10X,

$ 'PENMAN',10X, 'CORR. PEN.',11X,'ETPAN'//)
o o e e ot e e e e e e e e e e e e 2 e e
C PROGRAM END
o = o o o e e e e e e e e o e o e e e 2 o e e

300 CLOSE(UNIT=5)

CLOSE (UNIT=6)

CLOSE (UNIT=1,STATUS='DELETE')

STOP

END

SUBROUTINE BLANEY (LAT,HEMIS,MONTH,DAY, TMEAN,RHMIN,NRATIO,
UDAY,ET1)
DIMENSION AA(3,3),BB(6,6,6),C(2,2),D(2),PP(11,12)
REAL NRATIO,LAT
INTEGER DAY
CHARACTER*1 HEMIS
CRARARRARKK KRR ARARRA R KRR KRR KRR RRR R AR KRR AR KRR AR KRR RRRRRRARRARRARAKRK KRR R AR KRR Kk & & & & 4

(e, THIS SECTION INTERPOLATES "F"
CRARKAAKRARKARRRARARRRRRRRAARRRARRRAARRRRARAARRRARRRKARRRRARARAARR AR KA KAk k k k & & % X A

DATA PP

/ .267,.264,.261, .257,.252/{2464.239,.231,.220,.209,.195,
.269,.268, .266, 264, .261,25%,°.253, .248, .243, .236, .228,
.269,.269,.269,.469, .289, 5269, .268, .268,.268, .267,.266,
.269,.270,.272, .27%7,,2878,-282,.286, .291, .297,.303, .310,
.271,.273, .2167.28Y /4287 ,.29%8;..303, .312, .322, .334, .346,
.274,.280,.285229Y /1298, .307,%316, .328, .341, .355,.371,
.275,.281, .297, 7293 /AR899 430533, .321,.330, .341, .354,
.274,.278, .2824.287 ,%°29%X; .295, .300, . 304, .309,.315,.322,
.271,.277, .280, /28%,..28%, .28, .281, .281, .281,.281,.281,
.270,.269,.268,.267,.264,.261,.258,.254,.250,.245,.240,
+269,.267, .264, 264 ,piDde. 247 ; .240, .231,.222,.211, .200,
.268,.266,.262,.257,.250,%242, .232,.221,.209,.195,.180 /

NWPOVENOTTHEWN R

IF (HEMIS.EQ.'S') MONTH = MOD(MONTH+5,12)+1
LL = INT(LAT/5)*5
IF (LAT.GT.50.0) LL = 50
L1l = LL/5+1
L2 = L1+l
IF(L2.GT.11) L2 = 11
FAC = (LAT-LL)/5.0
MONTH1 = MONTH
MONTH2 = MONTH
IF (DAY.GT.15) MONTH2 = MOD(MONTH,12)+1
IF(DAY.LT.15.AND.DAY.NE.O) MONTH1 = MOD(MONTH+10,12)+1
P1 = PP(L1,MONTH1)+FAC* (PP (L2,MONTH1)-PP(L1,MONTH1))
P2 = PP(L1,MONTH2)+FAC* (PP (L2,MONTH2)-PP(L1,MONTH2))
IF (HEMIS.EQ.'S') MONTH = MOD(MONTH+5,12)+1
FAC = DAY-15
IF(FAC.LT.0.0) FAC = FAC+30.0
FAC2 = FAC/30.0
P = P1+FAC2*(P2-P1)
F = P*(0.46*TMEAN+8.13)

Ckli*kiﬁﬁt*******ii**i#itt*i**i**ﬁk*ikt*tki**ik**tit*******it**iitk*ik*kiﬁ!kiit

c THIS SECTION INTERPOLATES ET1 USING A, B, AND F.
CRAXAARARAARARKARRAARRRRRRARRRRARRRARRARRRRARRRRRRARRRARRRRAARKRARRRR AR R KRR AR R R A&

DATA BB / 0.84,0.80,0.74,0.64,0.52,0.38,
1.03,0.95,0.87,0.76,0.63,0.48,
1.22,1.10,1.01,0.88,0.74,0.57,
1.38,1.24,2.13,0.99,0,85,0.66,
1.54,1.37,1.25,1.09,0.94,0.75,

S WP
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of THIS SECTION INTERPOLATES ET1 USING A,

chﬁﬁﬂhk*l*!.**ﬁﬁkhhﬁit*ltiﬁtk*ki*t*ktiﬁﬂtiklﬂﬁlkhkﬁi.ﬂiﬁkﬁlhttﬁﬂhikﬁktﬁkﬁlhkqﬁﬁ

DATA BB / 0.84,0.80,0.74,0.64,0.52,0.38,
1.03,0.95,0.87,0.76,0.63,0.48,
1.22,1.10,1,01,0.88,0.74,0.57,
1.38,1.24,1.13,0.99,0.85,0.66;
1.54,1.37,1.25,1.09,0.94,0.75,
1.68,1.50,1.36,1.18,1.04,0.84,
0.97,0.90,0.81,0.68,0.54,0.40,
1.19,1.08,0.96,0.84,0.66,0.50,
1.41,1.26,1.11,0.97,0.77,0.60,
1.60,1.42,1.25,1.09,0.89,0.70,
1:79;1.:59,1.:39,1.21,1,.01;0+79;
1.98,1.74,1.52,1.31,2.11,0.89,
1.08;0.98,0.87,0.72,0.56,0.42,
1.33;1.18,1.03,0.87,0.69,0.52,
1.56,1.38,1.19,1.02,0.82,0.62,
1.78,1.56,1.34,1.15,0.94,0.73,
2.00,1.74,1.50,1.28,1.05,0.83,
2:19,1.90,1.64,1.39,1.16,0.92,
1.18,1.06,0.92,0.74,0.58,0.43,
1.44,1.27,1.10,0.91,0.72,0.54,
1.70,1.48 ,152951.06,-85.0.64,
1.94,1.6753+44,1 221, 0975075,
2.18,1.86+1,.59,1.34,1+09,0-85,
2.39,2.03.74,//.46),1.20,0,95,
1.26,1.11,0.96,0.76,0.60,0.44,
1.52,1.34°,1.14/,0.593,0.74,:0.55,
1.79,1.564#/1/32,2+30Y0,87,0566,
2.05,1.76,Y.49,%-28,1.00,0.97 .
2.30,1.96/1,/667939{1.12,0287,
2.54,2.14,1/.82,1:52;1.24,0.98,
1.29,1.15,0.98%0:7850561,0.45,
1.58,1.384,1/17,0%96%.0.75,0:56,
1.86,1.61,Y.36%2%1350%89,0.68,
2.13,1.83,1 . Nteat® 3 ; 0 .79,
2.39,2.03,1471,1.43,2.15,0.89,
2.63,2082:1.865,1.56,1.27 . 200/

NXE<CHUAOUOZICNUHTIQNMHNUAE» OO NAU S WM -

X = RHMIN
Y = NRATIO
* Z = UDAY
I1 = INT(X/20.)+1
I2 = I1+1

IF(I2.GT.6) I2 = 6
J1 = INT(Y/0.2)+1
J2 = J1l+1
IF(J2.GT.6) J2 = 6
K1 = INT(Z/2)+1
K2 = K1+1
IF(K2.GT.6) K2
IF(K1.GT.6) Kl
X1 = (I1-1)*20.0

[}
N

X2 = (I2-1)*20.0

Y2 = (J2-1)*0.2

Yl = (J1-1)%0.2 ‘
z1 = (K1-1)*2.0

z2 = (K2-1)*2.0

FACX = 0.0

FACY = 0.0

FACZ = 0.0

B,

AND F.
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IF(K1.NE.K2) FACZ = (Z-2Z1)/(22-21)

c(1,1) = BB(I1,J1,K1l)+FACZ*(BB(I1,J1,K2)-BB(I1,J1,K1))
c(1,2) = BB(I1,J2,K1)+FACZ*(BB(I1,J2,K2)-BB(I1,J2;K1))
c(2,1) = BB(I2,J1,K1)+FACZ*(BB(I2,J1,K2)-BB(I2,J1,K1))
c(2,2) = BB(I12,J2,K1)+FACZ*(BB(I2,J2,K2)-BB(I2,J2,K1))

IF(J1.NE.J2) FACY = (Y-Y1)/(Y2-Y1)
IF(I1.NE.I2) FACX = (X-X1)/(X2-X1)
D(1) = C(1,1)+FACY*(C(1,2)-C(1,1))
D(2) = C(2,1)+FACY*(C(2,2)-C(2,1))
BP = D(1)+FACX*(D(2)-D(1))

AP 0.0043*X-Y-1.41
ET1 = AP+BP*F

RETURN :

END

SUBROUTINE RADIAT (UDAY,W,RS,RHMEAN,ET2)
DIMENSION BB(6,6)

REAL INT2D
Cﬁﬁﬁ*ﬁﬁi*********ﬁ***k*****ﬁk****ﬁi****iﬁ*.**i**t*****k*ﬁﬂﬂﬁﬂ********"*Q*!**ﬁi
(o2 THIS SUBROUTINE CALCULATES AN ET VALUE BY THE RADIATION METHOD.
CAAR kKRR R IR KRR AR KKK KRR AR R KA KRR AR AR KRR KRR KRR R A KRR AR A KRR KR AR AR KRR R KRR R AR R Ak kX X & &

A =-0.3
AR AR KRR AR KRR KKK KR KR KKK RIRK AR K IR AR KRR AR ARKR R AR AR AR AR AR AR AR AR R KRR KA KK K K k&
IC INTERPOLATION OF "B"
e IN "BB” BELOW, UDAY IS ON THE VERTICAL FROM 0.0 TO 10.0
o AND RHMEAN IS HORIZONTAL FROM 0 TO 100

c*ttkttt*tttkt*ikt*t***i*ttt****t*kik*ti***ﬁ**t**i**ﬁktttitil*#*k*ktki*kk*ikttt

DATA BB / 1.06,1.15,1.23,1.29,1.34,1.39,
1.02,1.11,1.1851=33+128,1.32,
0.95,1.04,1.107c R 1.23,
0.87,0.94,0:99,3203,2507 15104
0.76,0.81;0-85,0-8950:92,0:94,
0.64,0.6¢0:570,0.73,0.75,014\Y

A dwWwN

X = UDAY
Y = RHMEAN

Il INT(X/2) +1

I2 1+l
IF(I2.GT.6) I2 = 6
IF(I1.GT.6) I1 = 6
J1l = INT(Y/20)+1
J2 = J1+1
IF(J2.GT.6) J2 = 6
X1 = (I1-1)*2.0
X2 = (I2-1)*2.0-
Yl = (J1-1)*20.0
Y2 = (J2-1)*20.0

B = INT2D (I1,I2,J1,J2,X,Y,X1,X2,Y1,Y2,BB,6)
ET2 = A+BAW*RS '

RETURN
END

SUBROUTINE PENMAN(W,EA,ED,U24,ET3,RN)




Ctﬁﬂkiktitﬁﬁilltﬁiiﬁkﬁkﬁﬁﬁiitﬁﬁﬂﬁhﬁ.ti!tﬁ.ﬁﬁﬂtkkiﬁlﬁtﬁhﬁktﬁﬁlﬁiiklﬂﬁﬁﬂlkikqﬁi.k

C THIS SUBROUTINE CALCULATES THE UNCORRECTED PENMAN VALUE.

Cﬁkﬁﬁtltihﬁﬂtktkttkﬁhﬁliiﬁiﬁiﬁiﬁil*ﬁ!ﬁﬂkﬂ.ttk*khﬁiﬁ.iiﬁlkﬁttkﬁhﬁﬁkﬁﬂk..tkkhtkﬁi

U2 = u24
FU = 0.27%(1.0+U2/100.0)
ET3 = W*RN+(1.0-W)*FU* (EA-ED)
RETURN ¥
END

SUBROUTINE CORPEN (UDAY,URATIO,RHMAX,RS,ET3,ET3C)
DIMENSION CC(4,4,3,4),T1(2,2,2),T2(2,2),T3(2)

CrAhARARARARRR AR KRR AR KRR R AR RN RRRA KRR AR R AR A AR AR R AR R AR R KRR KRR R AR KRR K AR R AR KKKk K &
C THIS SUBROUTINE INTERPOLATES THE PENMAN CORRECTION FACTO
c "C", AND CALCULATES THE CORRECTED PENMAN VALUE.

C*kttitﬁtti*ktk****tkﬁ**ﬁ*ﬁ*ttﬁ*ktkit***ttttik*tttikkiiﬁkk***kt*k*kitkttkttkﬁkt

DATA CC

/ ©0.86,0.90,1.00,1.005
0.43,0.53,0.68,0.79,
0.96,0.98,1.05%1:05,
0.62,0.70,0.84,0.93,
1.02,1.06,1.10;1%10,
0.72,0.82,0.95.:1,00,
0.86,0.90,1.00,1.00,
0.53,0.61,0.74,0.84,
0.96,0.98,%.05, Y.05¢
0.70,0.80,0.94,1.02,
1.02,1.06,¥.10,¥.19)
0.79,0.92,1.05,/1.12%
0.86,0.90,1.00,1.00,
0.61,0.68,0.81,0.88,
0.96,0.98,1.05,1.055
0.77,0.88,1.02,1.10,
1.02,1.06,1.10, 10
0.86,1.01,1.15,1.22,
0.86,0.90;1.00,1.00,
0.68,0.77 87 0- 73
0.96,0.98,11D5.1.05,
0.85,0.96 , WR:LlsTon
1.02,1.96,1.107,1.10,
©0.94,1.10%313369 12 3)

OZRCARUHIQTMNUAE» OO N0 U S WN F

RS
UDAY
RHMAX
URATIO

N X =
wunonn

INT(W/3)*3
II = 3

II =
IF(II.EQ.O0)
I1 = II/3
I2 = Il+1
IF(I2.EQ.5) I2
IF(I1.GT.4) Il
IF(I1.EQ.0) Il
FAC1 = (W-II)/3.0
JJ = INT(X/3)*3
IF(JJ.GT.9) JJ = 9
Jl = JJ/3+1
J2 = Jl+1
IF(J2.EQ.5) J2 = 4
FAC2 = (X-JJ)/3.0
KK = INT(Y/30)*30
IF(RK.EQ.0) KK = 30
K1 = KK/30
K2 = K1+1
IF(K2.EQ.4) K2 = 3

4
4
il

0.64,0.71,0.82,0.89,
0.27,0.41,0.59,0.70,
0.78,0.86,0.94,0.99,
0.50+0.60,0.75,0.87,
0.8540592,1.01,1.05,
0262, 05:72,0.87,0.96,
0.69,0.76,0.85,0.92,
0.37,0.48,0.65,0.76,
£ 483,0.91,9.99,1.05,
0.59,0.70,0.84,0.95, -
9(.89,0.98,14.10,1.14,
vi71,0.81,0.96,1.06,
0.76,0.81,0.88,0.94,
0.46,0.56,0.72,0.82,
0387,0.96,1.06,1.12,
QR0 .79,0.88,1.05,
0.94,1.04,1.18,1.28,
0.78,0.92,1.06,1.18,
0.79,.0.8N#192,0.97,
=5 ooy 718,0.90,
0L 92 1000, 11 ,1.19,
076,0.88ML.02,1.14,
0,99,1:10,1,27,1.32,
0.88,1.01,1.16,1.27 /
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Ck*k*kti***ktt**k*k*tt*t*t*tk*ikt*ﬁtt**t**k*ti
C*tktkt#tﬁtktkktktttitktkﬁ*kk**i*

10

15

20

FACJ = (Y_KK)/JOZOWW,_

OO U WP

LL = INT(Z)
IF(LL.EQ.0) LL =1
Ll = LL

L2 = L1+1
IF(L2.EQ.5) L2 = 4
IF(L1.GT.4) L1 = 4
FAC4 = (Z-LL)

T1{(1,1;1) = CC(Il,Jl,Kl,L1)+FAC4*(CC(Il,Jl,Kl,LZ)-CC(Il,Jl,Kl,Ll))
Ti(1,1,2) = CC(Il.Jl,KZ,L1)+FAC4*(CC(Il,Jl,KZ,LZ)—CC(Il,Jl,K2,L1))
T1(1,2,1) = CC(Il,J2.K1,L1)+FAC4*(CC(Il,JZ,Kl.LZ)-CC(II,J2,K1,L1))
T1(1,2,2) = CC(Il,JZ,KZ,L1)+FAC4*(CC(Il.J2.K2,L2)-CC(Il,JZ,KZ,Ll))
T1(2;1;1) = CC(IZ,Jl,Kl,L1)+FAC4‘(CC(IZ,JI,Kl,L2)*CC(IZ,Jl,Kl,Ll))
T1(2,1;2) = CC(IZ,Jl,K2,L1)+FAC4*(CC(I2,J1.K2,L2)-CC(I2,J1,K2,L1))
T1(2,2,1) = CC(IZ,JZ,KI,L1)+FAC4*(CC(IZ,JZ,KI,LZ)-CC(IZ.J2,K1,L1))
T1(2,2,2) = CC(IZ,J2,K2,L1)+FAC4*(CC(IZ.J2.K2,L2)-CC(IZ,JZ.K2,L1))
T72(1;1) = T1(1,1,1)+FAC3*(T1(1,1,2)-T1(1,1,1))

T2 (1;2) = T1(1,2,1)+FAC3*(T1(1,2,2)-T1(1,2,1))

T2(2,1) = T1(2,1,1)+FAC3*(T1(2,1,2)-T1(2,1,1))

T2(2.2) = T1(2,2,1)+FAC3*(T1(2,2,2)-T1(2,2,1))

T3 (X) T2(1,1)+FAC2*(T2(1,2)-T2(1,1))

T3(2) = T2(2,1)+FAC2*(T2(2,2)-T2(2,1))

T4 = T3(1)+FAC1*(T3(2)-T3(1))
cC =T4

ET3C = ET3*C
RETURN
END

SUBROUTINE ETPAN (EPAN,U24,RHMEAN,FETCH,
NCASE,ET4)
DIMENSION C(2,2),D(2)
. REAL KP,KKP(3,4.,4,2)

k*k**ii*k**tit**ittk***tit*ﬁtt*it
k*l*!ti*t*tt*kt*tﬂ*k**t*t*ktk***t**tkkﬁt!ktt*t

DATA KKP

/ .55,.65,.75,.50,.60,.65,.45,.50,.60,.40,.45,.50,
.65,.75,.85,.60,.70,.75,.55,.60,.65,.45,.55,.60,
.70,.80,.85,.65,.75,.80,.60,.65,.70,.50,.60,.65,
.75,.85,.85,.70,.80,.80,.65,.70,.75,.55,.60,.65,
.70,.80,.85,.65,.75,.80,.60,.65,.70,.50,.60,.65,
.60,.70,.80,.55,.65,.70,.50,.55,.65,.45,.50,.55,
.55,.65,.75,.50,.60,.65,.45,.50,.60,.40,.45,.50,
.50,.50,.70,.45,.55,.60,.40,.45;.55,.35,.40,.45 /

RHMEAN

U24

ALOG10 (FETCH)
NCASE
IF(X.GT.30.) GO TO 15
I1 =1

I2 =1

GO TO 30

IF(X.GT.57.) GO TO 20
I1 =1

I2 = 2

X1 = 30.0

X2 = 57.0

GO TO 30
IF(X.GE.84.0) GO TO 25
I1 = 2

I2 = 3

X1 = 57.0

X2 = 84.0

- v~

[l S
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10

15

20

25

30

35

40

45

50

55

60

65

70

15

80

{F(X.GT.30.) GO TO 15
11 = 1

12 = 1

GO TO 30

IF(X.GT.57.) GO TO 20
Il = 1

I2 = 2

X1 = 30.0

X2 = 57.0

GO TO 30
IF(X.GE.84.0) GO TO 25
I1 = 2

I2 = 3
X1 = 57.0
X2 = 84.0
GO TO 30
11 = 3
12 = 3

IF(Y.GT.84.) GO TO 35
J1 =1

J2 = 1
GO TO 55
IF(Y.GT.260.) GO TO 40
Jl1 =1
J2 = 2
Yl = 87.0
Y2 = 260.0
GO TO 55
IF(Y.GT.465.0) GO TO 45
Jl1 = 2
J2 = 3
Yl = 260.0
Y2 = 465.0
GO TO 55
IF(Y.GE.700.0) GO TO 50
Jgl1 = 3
J2 = 4 -
Y1l = 465.0
Y2 = 700.0
GO TO 55
J1 = 4
J2 = 4
IF(Z.GT.0.0) GO TO 60
K1 =1
K2 =1
GO TO 80

IF(Z.GT.1.00) GO TO 65

K1 =1

K2 = 2

Z1 = 0.0

z2 = 1.0

GO TO 80

IF(2.GT.2.0) GO TO 70

K1 = 2

K2 =3

z1 = 1.0

z2 = 2.0

GO TO 80

IF(Z.GE.3.0) GO TO 75

K1 = 3

K2 = 4

z1 = 2.
3

)
>
(g]
<
| B ]
oo
oOoo
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C

Cc
C
Cc
c
Lo
o
c
C

IF(K1.NE.K2) FACZ = (2-Z1)/(22-21)

Cl1s1) = KKP(I1,J1,K1,L)+FACZ*(KKP(I1,J1,K2,L)-KKP(Il,J1,
cl{1,2) = KKP(II,JZ,K1,L)+FACZ*(KKP(II,J2,K2,L)-KKP(Il.JZ,Kl,L))

c(2,1)

Kl,L))

= KKP(IZ,JI,KI,L)+FACZ*(KKP(IZ,JI,KZ,L)—KKP(IZ,JI,Kl.L))

cl(2,2) = KKP(IZ,J2,K1,L)+FACZ*(KKP(I2,J2,K2,L)-KKP(IZ,JZ,Kl,L))

IF(J1.NE.J2) FACY = (Y-Y1)/(Y2-Y1)
D(1) = C(1,1)+FACY*(C(1,2)-C(1,1))
D(2) = C(2,1)+FACY*(C(2,2)-C(2,1))
IF(I1.NE.I2) FACX = (X-X1)/(X2-X1)

KP = D(1)+FACX*(D(2)-D(1))

ET4 = KP*EPAN
RETURN

END

REAL FUNCTION INT2D (I1,I2,J1,J2,X,Y,X1,X2,

s Y1,Y2,F,N)

AhkhhkhhhhkhkhhkrhkARRRAAARRR KR AR X k kX

**ﬁ*i**kﬁ**tktt*ﬁit*tt**tki*ktk*ﬁi*tkik**tkt*ﬁit

THIS FUNCTION PERFORMS A TWO DIMENSIONAL INTERPOLATION

I AND J ARE THE NUMBERED POSITIONS INM

THE TABLE WHICH THE VALUES TO BE INTERPOLATED FALL BETWEEN.
X1, X2, AND Y1, Y2 ARE THE VALUES IN THE TABLE AT THE I

AND J POINT. X AND Y ARE THE COORDINATES OF THE VALUE TO
BE INTERPOLATED. F IS THE ACTUAL TABLE, AND N IS ITS FIRST

***kﬁt**kk*t*tkt*_*kt*tttktt*k*t*t*R*ttk**tt*t*k**k***k*ttkktttﬁtk

-

ON THE TABLE FED TO IT.
DIMENSION.
kkkkhkhkhkkkkkk

DIMENSION F(N,N)

FACX = 0.0

FACY = 0.0

IF(I1.NE.I2) FACX = (X-X1)/(X2-X1)

Cl = F(I1,J1)+FACX*(F(I2,J1)-F(I1,J1))

C2 = F(I1,J2)+FACX*(F(I2,J2)-F(I1,J2))

IF(J1.NE.J2)
INT2D = C1l+FACY*(C2-Cl)
RETURN

END

FACY = (Y-Y1)/(Y2-Y1)
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CENTRIFUGAL PUMP cx-series

FEATURES: SUITABLE FOR:

% Simple construction. * Home well water supply.

% Big capacity type pump. % Irrigation for farms.

% Impeller of bronze. %* Cooling tower.

* Wide application. %* Apartments, hotels and cottages.
* Induction motor and condenser running type. % Industrial drainage.

* Home current application and easy installation. * Tank filling. etc.

SANSO ELECTRIC MFG. CO., LTD.

: %
7 413. Lanm-mnnaumsLﬁan'lim?aoguuwaa Sanso Electric MFG.,CO.LTD.
L]



SPECIFICATIONS:
Model No. Cx-25M | CX-30M | CX=40M | CX-45M | CX-50M | CX-75M | CX-55M
Type Condenser running type
Revolution(rpm) 2860/3350
Frequency(Hz) 50/60
Suction head 8m(27ft.) with foot valve o
" Max. Total head [Bm(59ft) | 20m(68ft) | I5m(51ft) | IBm(8Oft) | 23m(75ft) | | 4m(46ft.) [3im(102ft)
Max. Capacity(&/min) | 40 60 | 250 450 550 800 | 200
(USG.'min) | 10 16 65 (B4 143 208 | 82
Standard Capacity | 10m-252'min : |0m-302 min 10m-1202 mn | 10m-250¢ min | | S5m-2502'min , 12m-3402'min | 28m-652 min
; 331 -7USG min H 33 -8USG mn 33f-31USG 'mn | 33ft-65USG mn | SOft -B5USG mn E 40tt -88USG mn i 92ﬁ-I7USG'm-n
Pipedia mm(inch) |  25( 5T es(l)y L ao(iyy ] so@) | so2) 80(3)  s0(2)
Dimention. mm Y 215-190-235 | 215190 261 | 181 -150 - 262 | 200 - 160 - 295 | 200 - 160 330 [ 280 - 220 - 372 240 - 190 - ]52—
HxW <L (inch) . (8.6~7.6~Io.4)f (8.6-7.6 10.5) | (7.3:6.0-10.5) | 8.0-6.4 1.8 8.0-5.4-13.2i 3 11.2:8.8 4.9 : (9.6 7.6 14.5)
Net weight(Kg) | 8 10 | 12 14 16 ! 26 ! 25
Power (Hp) [ o025 | o050 | 100 1.70 250 | 3.00 3.00
PERFORMANCE CURVE: CONSTRUCTION
e ey = = -
(-2.344 5“6 ; 1017
TOTAL HEAD(m) (ft.) !: [ ' T T 7 29 10 i 8
40 132 .\ﬂ i \ 7
fammmt|1e
\
30\‘0 100 ! \
%, : -
3y
Z
o
20 66
\
ClFam 7 Condén;er y
N N S y 2 | Fan cover 9 | Bracket A
ST S S 3 3 | Bracket B 10 | O—Ring
alx | 2 )\\ K c a 11| Impell —
|2 A X L5 —— Ball bearin oo AR i
3 2 N o 8] ®  [12]Casing _ |
F \ 5 | Rotor assy. 13 | Mechanical seal |
5 s nical, 'sed
0 100 200 300 400 500 600 700 800 900 6 | Stator assy. L el

CAPACITY(Z min)

CAT.NO.EX-'018

SANSO ELECTRIC MFG CO., LTD.

No.|164-1, AOYAMA, HIMEJI 671-22 JAPAN (Est.1957)

Printed in Japan.

1984 -5-10000

%
‘zﬂ 914. J18QL Lﬁumaam?aoguuwao Sanso Electric MFG3.,CO.LTD.
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