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Abstract

The study aims to apply the Principle of Life Cycle to the process of building cost

analysis. The selected building, QS Building in Naresuan University, which comprises ofa

number of classrooms designed for all first year students, was analysed interms of electricity costs

occurred relative to the materials used in building construction. New 5 alternatives of material

comination and replacement were then applied in order to compare their life cyele costs and pay-

back periods based on the 30-year life span scenarios.
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madanit 2 203,635,114 | 4,934,059 | 4.14169752 224,070,494
widandl 3 206,711,701 4,483,813 4.14169752 225,282,298
wwlanil 4 206,802,731 4,391,799 4,14169752 224,992,234
vadonil 5 205,057,307 4,672,743 4.14169752 224,410,395

yaalaqiugnd = T+ U (P/A,j,n)

I = Buaivunadsng

U = dr'lvvhnoed

I = sanvln

n = 4nHul

yaatlanfugnd 104
pandlu i = 6.625 swnfln= 10

Wuasvju yasrilagiiugwni 10
wsifian Aafiy AWt (P/Ai,n) i)

(u ) () (umw)

s
AN 200,775,634 5,514,528 7.14696518 240,187,774
wadani 1 203,544,085 | 5,026,073 | 7.14696518 239,465,253
vadand 2 203,635,114 4,934,059 7.14696518 238,898,662
mo8anit 3 206,711,701 | 4,483,813 | 7.14696518 238,757,356
madantl 4 206,802,731 | 4,391,799 | 7.14696518 238,190,766
wiadant 5 205,057,307 | 4,672,743 7.14696518 238,453,238

yastlaniugvd = 1+ U (P/Aj,n)

I = Ruamunasing

U = dvlnvhsel

I = aanin
n = 1wl
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MANWIN 1-2 udasnsAnnayasiilaniugnig

yadllagtugng 1510

paniflu i = 6.625 duln= 15

uamu yadilaqlugnig 15
vadan a5 Arividied {(P/Ain) | 0

{(xn) {uwn) (L)

a1Ag
nsdlAnE 200,775,634 | 5,514,528 | 9.32762507 252,213,084
moifand 1 203,544,085 5,026,073 9.32762507 250,425,409
nwidanii 2 203,635,114 4,934,059 9.32762507 249,658,166
madani 3 206,711,701 | 4,483,813 | 9.32762507 248,535,028
winfanil 4 206,802,731 | 4,391,799 | 9.32762507 247,767,785
yalianit 5 205,057,307 4,672,743 9.32762507 248,642,902

yaeilagiugwd = 1+ U (P/Aj,N)

I = Quasnunaa$n

U = avlvivhsod

1= aanin

n = sl

yadilapiugnd 200
panflu | = 6.625 fwnfln= 20

Wuaswu yastlagdugvia 20
wauian HERERD) aviveed {P/A,i,n) i

(uwm) (umn) (1)

a1a15
nsdldnun 200,775,634 5,514,528 10.9099392 260,938,799
mafand 1 203,544,085 | 5,026,073 | 10.9099392 258,378,236
madantl 2 203,635,114 | 4,934,059 | 10.9099392 257,465,398
madantl 3 206,711,701 | 4,483,813 | 10.9099392 255,629,828
midantl 4 206,802,731 | 4,391,799 | 10.9099392 254,716,991
widand 5 205,057,307 | 4,672,743 10.9099392 256,036,649

yaraqtiugwa = 1+ U (P/A,j,n)

I = Quamunadsng

U = avlvdhs ot

1 = aanlo
n = {1ufd




A

AR U-2 wanImMsAmayafitlagiugvi

yartlagtiugud 25 1

aonilu | = 6,625 fnouitn= 25

BuaIviu yaddagiugwa 25
wioldan nadi A lvdhsutl (P/ALRY | O

(un) {uvt) (umw)

aAs
nsdlAnm 200,775,634 5,514,528 12.0580862 267,270,288
mafand 1 203,544,085 5,026,073 12.0580862 264,148,906
vidand 2 203,635,114 4,934,059 12.0580862 263,130,423
vanfand 3 206,711,701 | 4,483,813 | 12,0580862 260,777,905
wialdand 4 206,802,731 4,391,799 12.0580862 259,759,422
windandl 5 205,057,307 | 4,672,743 12.0580862 261,401,645

yadlanTugnd = 1+ U (P/Ajn)

1 = Buasvunading

U = d'tvivhs ol

I=aann

n = $ul

yaailagtiugynd 30 0
manflo | = 6.625 fwnfin= 30

uasviu yaalapiugwi 30
maian findie aAvlvdhsed (PfA,1,M) 1

{un}) {un) (L)

a1ans
nsfl@nz 200,775,634 5,514,528 12.8911961 271,864,496
wmndand 1 203,544,085 | 5,026,073 12.8911961 268,336,177
madand 2 203,635,114 | 4,934,059 128911961 267,241,036
madand 3 206,711,701 | 4,483,813 | 12.8911961 264,513,414
widantl 4 206,802,731 | 4,391,799 | 12.8911961 263,418,273
mgand 5 205,057,307 4,672,743 12.8911961 265,294,553

yadtlanfugwnd = 1+ U (P/Aj,n)

I = Ruasvjunading

U = Arld#hsod
1 = aamily
n = §1uul
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sanm v 2553
Aoy g 1Wvh vl (um)
@laTad-42Tn9)

NI 96,000 357,120
auAUT 148,000 550,560
funy 109,600 407,712
PRt 82,800 308,016
NOUAAY 56,500 210,180
TN 206,700 768,924
NINYIAY 162,800 605,616
Aavan 150,000 558,000
LR 155,200 577,344
fainy 65,200 242,544
WO ATNIUY 154,400 574,368
s AT b 95,200 354,144

52U 1,482,400 5,514,528

saa IH ez 3.72 1M (M NBILIMITURIINUIRUUITAIS)
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TABLE 1 Wall Constrection Group Description
Group Weight, U value, Code numbers of layers
no. Descriplion of construction Ib/n? Buo/(h - 02 - °F) ; :
4.in Face brick + (brick)
C Alrspace + 4-in face brick 83 0.368 AD, A2, BRI, A2 EO0
D 4-in Commen hrick 80 0.416 A0, A2, C4,F1 E0
c Lin Insulation or airspace 90 ¢.174-0.301 AOQ, A2 C4, B1/B2, E1, EO
+4-in commeon brick
B 2-in Insulation + 4-in common brick ‘88 0.111 A0, A2, B3, C4, ELL EO
B 8-in Common brick 130 0.302 A0, A2, CY9 E1 EQ
A Inzulation or airspace + B-in common brick 130 0.154-0.243 A0, A2, C9, B1/B2, E1, E®
4-in Face britk + (heavyweight concrete)
c Airspace + 2-in concrete 94 0.350 A0, A2, B1, C5, E1LEQ
B 2-in Insulation + 4-in concrele o7 0.116 AQ, A2, 33, C6, E1,E0
A Airspace or insulatlon + 8in or more eoncrela 143190 0,110-0.112 A0, A2, Bl, Cl0/1L, Ei, KO
4-in Face brick + (lightweighl or heavywelght concrete block)
B 4.in Block 62 0.319 AD, A2, C2,E1L E0
D Airspace or insulation + 4-in block 62 0.153-0.246 AD, A2, C2, B1/B2,EL EO
D 8-in Block ‘ 70 0.274 AD, A2, C7, A6, E0
C Airspace or 1-in insulation 73-89 0.221-0.275 AQ, A2 B1,CT/CB,El, E0
+ 6-in or 8-in block .
B 2-in Insulation + 8-in bleck 89 0.098-0.107 AD, A2, B3, C7/C8,EL, EO
d-inFacebrick + {(clay Lile}
D 4-in tile 71 0.381 AQ, A2, C1,E1L E0
D Airgpace + 4-in tile 71 0.281 A0, A2, C1, B1, E1,ED
C inaulation + 4-in lile 71 0.169 A0, A2, C}, BZ, E1LED
[ 8-in Tile 96 0.275 A0, A2, (6, El, E0
B Airgpace or L-in insulation + B-in tile 96 0.142-0.221 A9, A2, Cé, B1/B2,El, EO
A 2-in Insulation + 8-in tile 97 0.097 AO, A2, B3, C§, F), E0
Hegvywelght concrete wall + (finish) \
_A-in Conerete 63 0.585 ./ AD, Al, C5, E1,E0
-l -in Concrete + 1-in 63 0.139-0.200 A0, Al, C5, B2/B3, El, EO
or 2-in insulation -
2-in Insulation + 4-In concrete 63 0.119 A0, A),.B6,C5, E) Eo
8-in Concrete 109 _.049%0 AD, Al, C10,E), E0
8-in Concrete + 1-in 110 0.1156-0.187 AQ, A}, C10, B5/B6, E1, EO
or 2-in insulation
2.in Insulalion + Bin concrete 110 0.115 AQ, Al, B3,Cl0,ELLEO
12-in Conerete / 156 0.421 A0, Al,C11, EL, EO
12-in Concrete + insulation 156 0.113 AQ, C11, B6, A6, EO
ightweight and heavyweight concrete block + (ﬁmsh)
4-in Block + airspace/insulation 29 0.161-0.263 AQ, Al, C2, BI/BZEL EQ
2-in Insulntion + 4:in block 29-37 0.105-0.114 A0, Al, B3, C2/C3, El, EO
8-in Block 47-61 0.294-0.402 AQ, Al, CTIC8,E1LLE0
8in Block + airspace/insulation 41-57 0.149-0.173 A0, Al, C7/CB, B1/iB2, E1, EO
Clay tile + (finish) '
F 4-in Tile 39 0.419 A0, A1, C1,EL, E0
F 4-in Tile + 'airspace 39 0.303 A0, AlL-C1, B1, E), E0
E 4-in Tile + 1-in insulation 39 0175 AgQ, Al, C1, B2, EL, E0
D 2-in Insulation + 4-in nle 40 0.110 AQ, Al, B3, C1,.EL EO
D 8-in Tile 63 0.296 AQ, Al, C6, B1/B2,El, EC
C &-in Tile + airspace!l-in insulalion 63 0.151-0.231 AQ, Al, C6, BI/BZ,EL, EO
B 2-in Insulation + 8-in tile 63 0.099 AQ, Al, B3, C6,E1,ED
Metal curlain wall
G With/without airspace + 1-in/ 5-6 0.031-0.230 A0, A3, B5/B6/B12, A3, EO
_ 2-in/3-in insulation :
-Frame wall ’ : S
G 1- Lo 3-in insulation 16 0.081-0.178 A0, A1, Bl1, B2/B¥B4,E), EO

"sourcg: Copyright 1989, American Souer.) of Heating, Refrigerating and Air Conditioning Engineers,
Inc, www.ashrae.org. Abstrected by permission from ASHRAE Handbook, 1989 Fundmmentals, Chap

26, Table 30. (Subsequent editions provide more extensive data.}
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TABLE 3 ection for Latitude and Month Applied to Walls and
Roofs, North Latltudo;% ‘ T

~~——" NNE NE ENE E ESE SE  SSE v
Lat. Month N NNW NW WNW W WSW  SW  SSW S  HOR

8 Dec -4 -6 -6 -6 -3 0 4 8 12 -5
Jan/Nov -3 -5 -6 -5 -2 0 3 6 10 -4
Feb/Oct -3 -4 -3 -3 -1 -1 1 2 4 —1
Mar/Sept -3 -2 -1 -1 -1 -2 -2 -3 —-4 0
Apr/Aug 2 2 2 0 -1 -4 -5 . -7 -7 -1
May/Jul T 5 4 0 -2 -5 -7 -9 -1 -2
Jun 9 6 - - 4 0 -2 -6 -8 -9 -1 -2

(ie?\ Dec ~4 -6 -8 -8 -4 -1 4 9 13 -9
" Jan/Novy =4 -6 -7 -1 =t -1 4 8 12 -7
oA Feb/Oct -3 -5 -5 Y | -2 0 2 6 7 -4
W Mar/Sept —3 -3 -2 -2 -1 -1 0 0 ] -1
_ApriAvg -1 _g -l o -b -l =3 -3 =28 . =6 A
May/Jul i 3 0 . - 7 By S i
Jun 6 4 4 1 =, —4 -6 -8 -1 0

24 Dec -5 -1 =3 -10 o\ -3 3 9 13 -13
Jan/Nov —4 -6 -8 -9 -6 -3 3 9 13 -1
Feb/Ocl -4 -3 -G -6 -3 ~1 3 ) 10 -7
Mar/Sept -3 -4 -3 -3 -1 -1 1 2 4 -3
Apr/aug -2 -1 (] -1 -1 -2 -1 -2 -3 0
May/Jul 1 2 2 0 Lt} -3 -3 -6 -6 1
Jun 3 3 3 i 0 -3 -4 -6 -6 1

32 Dec -d -1 -10 -11 -8 -b 2 9 12 -17
Jan/Nov -5 -1 -9 -11 -8 -4 2 9 12 - 15
Feb!Ocl -4 -6 -1 -8 —4 —2 4 B 11 . -10
Mar/Sept -3 -4 -4 -4 -2 -1 3 5 1 -5
Apr/Aug -2 -2 Al -2 0 -1 0 1 1 -1
MaysJul 1 1 1 0 4] -1 -1 -3 -3 1
Jun 1 2 2 1 1] -2 -2 —4 -4 2

40 Dec -6 -8 -10 -13 —10 1 0 7 10 ~-21
Jan/Nov ~5 -7 -10 -12 -9 -8 1 8 11 -19
FebiOct -5 -1 -8 -9 -6 -3 3 8 12 -14
Mar/Sept -4 -5 -5 -6 -3 =t 4 7 0 -8
ApriAng -2 - -3 -2 -2 o -0 2 3 4 -3
Mey/Jul 0 0 0 0 0 0, 0 0 1 1
Jun LN, =l 1 0 1 0 0 -1 -1 2

48 Dec -6 -8 -1 ~14 -13 -10 -3 2 6 -25
Jan/Naov -6 -8 -11 -13 -11 -8 -1 5 8 -~ 24
Feb/Oct -b -7 -10 —-11 -8 -5 1 8 11 -18
Mar/Sept -4 -6 S — -4 -1 4 3 n -u
ApriAug -3 -3 -3 -3 -1 o 4 — 8 7 -5
May/Jul 0 -1 0 0 1 1 3 3 4 0
Jun 1 1 2 b 2 1 2 2 a 2

66 Dec -1 -9 -12 -16 - 16 -14 -9 -5 -3 ~28
Jan/Nov -6 ~8 -11 -15 -14 -12 -6 -1 2 -27
FebiQct -6 -8 =10 ~12 -10 -7 Q 6 9 -22
Mar/Sept -5 -6 -1 -8 -5 ~2 4 8 12 -15
AprfAug ° -3 -4 -4 —4 -1 1 5 7 9 -8
May/Jul ] 0 0. 0 -2 2 5 6 7 -2
Jun - . 2 1 2 .1 3 3 4 5 6 1

(1) Corrections in this table are in °F. The correction is applied directly to the CLTD for a
wall or roof as given in Tables1  and 3

(2) The CLTD correction given in this table is not applicable to Table 6 , Cooling Load
Temperature Differences for Conduction through Glass.

(3) For south latitudes, replace Jan. through Dec. by July through June.

SOURCE: Copyright 1989, American Society of Heating, Refrigerating and Air Conditioning
Engineers, Inc.,, www.ashrae.org. Abstracted by permission from ASHRAE H'mdbook 1989
- Fundamentals, Chap 26, Table 32,
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Table 4  Cooling and Dehumidification Dc;fgn Conditions—World Locations

Caoling INVMAYR Evoporalian \}"BIMDB Dehumidifieation DPADE and HR
04% " 2% 0.4% 1%/ 1% 0.4% 1% % Range
Station DE MWE DB MWE DB MWB|wp wmps wWB MDBR WB MDB| DP HR MBB DPF NHR MPB DI IR MDB uf DB

1 2a h b 2 2 2 Xa b 3 M 3 M 43 1h ¥ 4 4e Ar iz 11 di 5
Lygano &S Tl LI I ] 68 73 ]2 7t 50 70 79 6 112 M 6 106 ki &6 100 76 1746
Paycme B4 67 81 [ . 6d 69 & 67 % 65 76 & 95 M & 9t 73 1 R 10 19.8
Saentis (Aul) 57 47 55 46 53 44 50 b3 ] 43 52 N 51 4 61 35l 63 49 45 60 48 7.7
Sun Bemardine 69 55 67 4 o s3] 38 6 37 & 53 58 149

Hsinchu

Hualicn

Kaohsiuny

T aickung

T ainan (S93580)

Taiped

Taipsi ln'lf}lmm
TAUJISTAN
l)u:slmnb-.
Khujand {Leninabad)

Cluniphan
Hat Yai
Phetchabun

Erzurum

L skischir

Istanbul

1zminCigl Cy/AER)

Malaya

Vo
TIERMENISTA

Ashgabal |Ashkhabad)

Dashhowuz (Tashauz)

DNTTETRIRCUOHIE RO L

AberdeavDyce
Ahemporih
Amghton
Avienore
Bellas
Bimiingham
Boumcmouth
Bristol
Comboese -
Cardifl
Edinburgh
Extler

F imingley
Gilaspow
Hemshy
Hersimoncoux
JerseyChanncl Litands
Karkwall

83 66 80 65

9 6 76 63
7l 62 6% 6l
7 64 M 6
72 .61 & &0
W’o6s B o
-1 64 15 8
6 1N 8
M 65 M 63
w65 MW 6l
76 65 73 63
64 9 62 57

7 6] 67 80 66 77 65

“81

101 61 9% 64 % 61| 69 85 68 85

& & R

23 a1 S 83 9t o0 13

%0 % §& Ab| % 88 57 R

) ™ 9% 7 8 3% B &7 0

9 2 09 s s 9 8 9 82

92 81 9% S0 & 8 %2 8 R
0. |
N

&4

2} 6 62 &6 6l
60 GO0 65 N6 9 62
67 ] e 72 6l ¢ 59
57 &) & w62 61 ol
n 6] 65 B 762
2 62] 66 W 65 T 63
62 67 % 65 73 63
65 60] 64 &7 6 66 62
T 62| 66 4 & H 8
66 59 6} 69 - 61 61 60
7 62) ol ™6 M 6«
7 et] 65 5 4 12 62
67 - 591 &8 762 & 6D
6 62] 6 72 64 0 6
il 6] &a E T T R
M 621 &6 64 T 63
60 36] o) 63 58 6l 57

S

ATh S

44
M T6 & 52 7
2 9 W 61 F6

58

156 87 B 79 WM
138 85 151 8 79 150
Y 0 Kl 162 89 R0 159
162 % B ISR &S B0 155
155 % T 150 8 79 148
159 8 79 152 86 1% M9
ot

&

LX)

"85 63

%0 66 9%
1y @q‘; %%’?*—J\

67 64 10

LTI 64 59 71

a8 2 66 S2 76

% 65 N 65 56 67

B 6 M 65 58 4

#68 g0 67 59 76

% 6 8 67 61 RO

85 7l $2 68 60 7%

B 65 3 & 60 7
37 69 83 § 60 19 6
TS 86 4 & 51 7 8
8 R R4 68 61 Rl 6T
OO SR T O S S B L R
™ 67T % 15 65 58 Tl &
27 60 6 83 & 61 719 68
w0 2 8 67 61 80 86
BT 67 62 83 65 61 & 85
762 5T 69 59 56 66 58

139
153
110

9.2

MDD = nwan conrident dry-balb temp., °F

MW = nican coincident wiet-bulb teany, °F

"1 ) -

e, ot

" MWS = mean coincidenl wind speed, imph

S4dD = slandand deviation, °F

HR = humidity rati, grains of moisture perlbof dry air

A= airport

DP = (ew-poinl kcmperature, © 1
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 TABLE 6 OVERALL HEAT TRANSFER COEFFICIEN U FOR GLASS 3 an
(BTU/HR-FT2-F) (For glass Installed vertically}

T Type of Framo (Sash)’l, - / .
: Aluminum (with thermal broak) Wood or Vinyl
Type of Glazing " winter | Summer Winter |  Summer
Single glass’ .10 7.01 ~1 098 0.90
Double glass R e DN
%: in. air space 0.60 0.56 - 0.51 0.47
% in. air space E-film 0.48 0.45 -~ 0.39 0.37
Triple Glass
% in. air space 0.46 0.43 0.38 0.36
% in, argon space 0.34 0.33 025 0.24

- Note: E-film is a reflective coating (E=0.15).
Abridged with permission from the 1993 ASHRAE Handbook—Fundamentals.

C L T D TABLE 7  Cooling Load Temperature
Differences {CLTD) for Conduction Through

Glass
Solar CLTD Solar CLTD
time, h F time, h °F
0100 1 1300 12
0200 0 1400 13
0300 = 1500 14
0400 -2 1600 14
0500 —~2 1700 13
0600 -2 1800 12
0700 -2 1900 10
0800 0 2000
0900 2 2100
1000 4 2200

N Wk D®

-1 T 2300
Gy (o oo
Corrections: The values in the table were cal-
culated for an inside temperature of 78°F, a max-
imum outdoor temperature of 95°F, and with an
outdoor daily range of 21°F. The table remains
' approximately correct for other outdoor maxi-
mums of 93 to 102°F and other outdoor daily
ranges of 16 to 34°F, provided the outdoor daily
average temperature remains approximately
85°F. If the reom air temperature is different
from 78°F, and/or the outdoor daily average tem-
perature is different from 85°F, the following
rules apply: {(a) For room air temperature less
than 78°F, add the difference between 78°F and
room temperaturé; if greater than 78°F, subtract
the difference. (b) For outdoor daily average tem-
perature less than 85°F, subtract the difference
between 85°F and the daily average tempera-
ture; if greater than 85°F, add the difference,
SOURCE: Copyright 1989, American Society of
Heating, Refrigerating and Air Conditioning En-
gineers, Inc,, www.ashrae.org. Abstracted by per-
. mission from ASHRAE Handbook, 1989 Funda-
mentals, Chap. 26, Table 33.




TABLE 8

Maximum Solar Heat G_

SHGF

f__"'_.-—--"‘—'

ain Factors, Btu/(h - 119, for Sunli
North Latitudes .
12°N Lat.
NNE/ NE/ ENR/ Ef ESE/ SE/ SSE!
N NNW NW WNW w wsw Sw SsW ] HOR
1 Jan. 31 31 63 155 217 246 247 212 182 262
7 Feb, 34 34 105 186 235 248 226 177 133 286
i Mar. 36 58 148 210 240 233 190 124 73 297
s Apr. 43,/_,1118\1[3_%3_/_221 200 142 64 40 290
T May—— B 139 212 173 106 40 40 280
. Jdune 5 149 198 217 204 161 90 40 40 274
. dJuly 63 139 191 215 207 168 102 41 41 215
< Aug, 42 109 174 212 218 191 135 62 142 282
= Sept. 31 57 142 201 229 222 182 121 73 287
~ Oct. 34 34 103 180 297 238 219 172 130 280
Nov. az 32 83, 153 214 241 243 209 179 260
.+ Dee. 30 30 47 141 207 242 251 223 197 250
L iDF) 16°N Lat.
NNE/ NE/ ENE/ Ef ESE/ SE/ SSEf
N NNW NW WNW w wsw SW SSW S HOR
Jan. 30 30 55 147 210 244 251 223 199 248
Feb. - 33 33 26 180 231 247 233 188 154 276
Mor. 35 53 140 205 239 235 197 138 93 291
Apr. 39 9% 172 216 227 204 150 ] 48 289
May T 132 189 218 215 119 116 45 41 282
June 66 142 104 217 207 161 99 41 41 277
July 55 132 187 214 210 174 111 44 42 277
Aug. 41 100 168 208 219 196 143 14 46 282
- SeplL, 36 50 134 196 227 224 191 134 93 282
Oct. 33 az 95 174 223 237 225 183 150 270
Nov. oy 30 _ . 56 145 Bos> 241 247 " 220 196 246
Det. ] 29 41 132 198 241 254 233 212 234
20°N Lat.
NNE/ NE! ENE/ E/ ESE/ SE{ SSEf
N NNW  NW WNW w wswW swW sswW 8 HOR
Jan. 29 29 48 138 201 243 253 233 214 232
Feb, 31 31 88 173 228 244 238 201 174 263
Mar. 34 49 132 200 237 236 206 152 115 284
Apr. 38 92 166 213 228 208 168 91 68 287
May 47 123 184 217 217 184 124 54 42 283
June 59 135 189 216 210 173 108 45 42 270
July 48 124 182 213 212 179 119 53 43 278
Aug. 40 91 162 206 220 200 152 88 57 280
Sept. 36 46 127 191 225 225 199 148 114 275
Oct. 32 32 87 167 217 236 231 196 170 258
Nov. .29 29 48 136 197 239 249 220 21 230
Dec. 27 27 35 122 187 238 254 241 226 217
24°N Lat,
NNE/ NE/ ENE/ ~ E/ ESE/ SE/ SSE/
N NNW NW WNW W WSW SW 83w 8 HOR
Jan. .27 27 41 128 . 190 240 253 241 . 227 214
Feb. - 30 30 80 165 220 244 243 213 - 192 249
Mar, au 45 124 105 234 237 214 168 137 275
Apr. a7 88 159 209 228 212 169 107 15 283
May 43 117 178 214 218 190 132 67 6 282
June 56 127 184 214 212 179 117 55 43 279
July 45 116 176 210 213 185 129 65 46 278
Aug. 38 a7 156 203 220 204 162 103 72 277
Sept. 35 42 119 185 222 225 206 163 134 266
Oct. 3 3t 79 159 T 211 237 235 207 187 244
Nov. 27 27 42 126 187 236 249 2317 224 213
Dec. 26 26 29 180 234 247 247 237 199

112
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