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. Abstr

Pure drlnklng water and

“supply are concerns or peepl

acﬁi';

a sufflclent household water

e everywhere, partlcularly 1n

areas such as the Unlted States Varaln Islands.‘ Houeehold

water supplles ef 1nadequate

quailty, espe01a13y on St

~Thomas, can cause health problems, ‘and 1nsuff1c1ent water

 can be 1nconven1ent, dlsrupt

1ve, and expen51ve.‘

eThe.sysﬁem”moéelled here produces dlstllled (pﬂré).

water by éondensation'from-warﬁ, m01st alr. Weather

condltlons such as- alr tempe

rature ané humldlty determlne'

' the quantlty ef water actually p:oduced., To slmulate»the

o operatlon of-thls unit, local AA weather observations were

complled for a one-year perlod'ft6m<guly; 1984 ihrougthUne}'

'5‘19855,::.j | 7‘-

Computer %rogram 1lst1ngs for summarlzlng and averaglng

~>thlS data and Lor 51mu1at1ng the operatlon of the water.

. condensation precess are inc

luded : Formats of monthly

fweather observatlons and summarlzed data on cemputer dlSk

 .‘flleS are also dnsrrlbed



Table af COﬁtents

Introductacﬂ ;7 . . "i N

'Q'Descrzgtlon of dev1ce olle T

' Water @cnﬁensatzﬁa theory o
"Databgellectlpa‘.;;' B -f; e
; Data:forms and:conteﬁt e Sl

‘fData edltlng 1.]_ evj'@ "g o

_ 5Summar1z1ng heurly to dally va1363~v,,° 'v,vf:;. e ,, 

‘ CalculathnS el 49 : .a & e . .,

Cendatlons of‘épezationf ;7-’;“

Page

' Airflow, volume calculations . . = .

 ,Apprbximatiﬁg preéﬁétion°data o

' f-Pre01slon of observed and derlved

"Slmulatlen model . .. A,p":"u

':Structure . j:‘:‘;; 7 ,§ :; 5‘;”
:;Cerrespondence to dev1ce vg ‘7;i'
I;Progedure_fgr_@gﬁel_changes; ;

~ simulated water production - Tabl
 References . . . . .
e | llﬁggehdiCQS' B

;;é;‘,émmyuﬁer proaram - 51mu1atloﬂ

'b;‘ﬂCompute* pxogram - calcu;ate

B T 15-hour averages
2. 24- hpuzvavezages_

. . .

I N ] 8. e e K]

éfi'.s*' S e e

model

and summarlze averages]'”'A

BN

I TR S

o

160

10

12
13
14
. 14
1
g 15 ..
 151;
;1?‘:

20

22



'fTébléfdfféenteﬁts,'céntinued"

c‘o'

4.

- e?‘
fg 
" h.

.Compufex program = least squares}approx1matlon 
 samp1e FAA data logglng form ;*  - |
Water product;on data flle
ISummary data flle

VRaw data flle

Computer conflguxatlon and dlzectory

Flgu res

':Figuré.lg_ Dlagram of water conden51ng dev1ce _

3  F1gure 2.;

‘as a functlon of temperature

-ii=-

Saturatlon water vapor pressure and den51ty

30

31
32
33



iimtrcductlen :

. Th@ avallabllrty of a suff;caent water supply has beeﬁ
.an rﬁcr@a81§g problem 1n the U S. Vzrgrn Islands as zegaﬁeﬁr:
‘and vzs;tar pepalatrcn and water demand have 1ncreased Qver
';the past few ﬁeaades. Mere resen*lv an addltlonal prebiem
blgernaps m@re serlous, has arlgen= aithough the water su§§1yt’v
' fquantlty has beeﬂ of cancern, the qua11ty of the publzw
r;water supply has occa51ona11y been below 1ega11y deflne@
_ %ater quallty standards; posang potentlal healtn
dangers/hazardse_ | L |

» The heavrest yopulatlﬁn grcwth has been occurrlng rn‘
”tae rural/suburban areaso;»and these areas are typlcally ‘
,dlstant or rsolated from present urban water d;strlbutlen o
'isystemsg' Because of the terraln, espec1a11y on St John and  
 fSt Thoma&, these areas are also the most costly for |

21nstallatrcn and malntenance of a centrallzed water

A rﬂ1Str1but1Oﬁ %ystemov The domestlc water demand 1n these
fareas 15 currently met prlmarlly tbrough rooftop catchment
»and 01sterns (80%) and groundwater {26%),r 0ccaszona11y ihe

'.catchmant systema'are supplemeﬂted by water haulers ar

‘ '*increased cost and 1nconvenlencee~‘ '

. th water cgndensatlon unlts under study would be at
g rhe d@mand 1%?&*1@&, S0 that transyortatlon costs Dr terraln

3need not be con51dered In addltlon, the qua11ty/purlty of

rr{'thls water is essentially that of “dlstllled water

’-r‘f'conslstently hlgher than that supplled through catchment~ |

'?clstern systems@»



| The partlcuiar object of thls study ls to s;mulaté th@
’f opezat1on @f thls Uﬁlt u51ng actual weather data and
 “ﬁetermine the expected q&antltles cf pure water that would
3 .be produceé | '
. JD“SCIlpthﬁ @f dev;ce v v
| The Alrwell (TM) w&tez csllecting system may be
ﬁfisons*xucted &nd 1nsta11ed wz%h a varzety of materﬂals @pg
fphy31ca1 dlmen510ns and arrangements° A typlcal systom as
'fspe01fzed 1ﬂ the pat@nt descrlgtzon 1é shown in Flgure 1.
ALYl ylyes and flttlngs are made from schedule 40 |
Hfm@lyv1nyl @hlorlée (PVC) plyeg w1th standard dlmen510ﬂ '
__materialmf in thlb conflguratlgn the vertlcal 1@ foot. 1ﬁletj_ 
;and 20 foot exhaust plpes are bath of 3“ dlameter plpe, and -

“the four horlzantal heat exchanger plpes ‘are of 1~ 1/2“

" _d1ameter plpe,.each 20 feet long.

These dlmen51ons match the volume of the 1ntake, -
'foutlet, and heat exchanger portlons of the unlt If the -
‘?numbev of heat exchanger plQES were 1ncreased to prov1ée

'Vaddltlonal water Qrodnctlcni the size (or number) of the'

- inlet ané exhaust plpes should also be 1ncreased to malntalu'

$“mff;thls volume matching (UQ.Se Patent Offlce, 1982)
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Figure 1. Diagram of water condensing device -




?fysiaai.gygiaﬁimn
A @%afeé 1a ;he produ@t de*sz g% on bz@a ure gAixwellg

Zﬁcgg_fggz}:ihe @yezat;an Of_thls»é vzﬁ@ b@giﬁ: w1th *h@

he inlet pig%$~ It is p@sslbie, smt

o

'%ﬁixy of warm air into.

: (x’z

1&0? necessary; to inccrpmxate a cyclcn&c sepazator at ?bﬂu

»ft@y‘ﬁf,th@ tiz‘inléﬁ' pipe. This re m@v&b marticies fzam the"

»’? ent zifugai f@r»e @sambikmh@d by the alrEIOW'

;@giﬁﬁ t@ cool as it trave 15 underground to the
“heat exahsn yi - ﬁh@ﬁ Lh@ d@w ﬁ%‘ﬁ%~iS'teaehed, water .

gm,ginsfﬁ®3egﬁée 5@ @nt@ the inner Ppipe suriaces; and’ fl@w&

f’"ﬁ”-

;nygravitw t@ h@ a01$% tor mamlfolﬁ amé 1nt0 the storage :

 §§§§;€ bés wat%g Lg then pum@eé rram the storage tank as

vn@eded fsz cengummtlan OE furthef storageﬁ

S mhe ca@l alry now dehumléifzed from tﬁe candensatlon o

 :pr%cessF pasges thrﬁugh the out?e% piﬂe and 1s exhaasted

"Dack *nto the atmssphere.: |

o }The exhaust tuzblne whlch Caaqeg the alrflow througn
“thi 3 $ysté@ gp@rat&w %1tﬁ v@Ly low wiuﬁ speeassf ﬂnglmpeklmq

' ﬁ@a§é,§ﬁ the ?a% nt @%&C?l?tlﬁﬁ wcr@ @ﬁ%%d Qn mlnlmun syeeds

o

# zivé;ﬁ;gé$ @8@ h@ura, Aith@ug& a% ; 3 w LOﬂtI01 unit 1%i

Tfé@é in this dasig‘ ~the 1nve%*@ _rﬁp@r%eﬁ that f&@ig

'gﬁﬁétiigéig ﬁé?&vghéva'thgt.iétﬁi'?zgéx tLan was n@t
néigvifi aﬁtiy xeﬁuced by cmltt ing  th1s campenent’

B Slﬁ@é the @1r %1yculatlon 15 usualiy preV1ded by a“_
'wznﬁap@werea fan an the exha&s& gtagkg tbe ystem 60es n@t y

K

‘1§@qu1ra chez_extaz ai p@wez fax i s coméeﬁslng operat¢oms



'i?aéez%edbdedeetieﬁ §heoty”‘ |

| ' The:eohdensaﬁidn:pfdeess is:besed on warm;” _
i:dmoieturewladen air being ccoled to or beyond the dew point.
At this temperature the water vapor in the air changes to a
d'liquid state, begins to condense, and is thus removed from
ethe ai:;f The amount of condensed water produced depends on

the 1nit1a1 hum;dlty (vapor pressure) of the warm a1r and

i dtke emeunt ef voollng realized (the temperature dlfference N

.between the wazm incoming air and the cooled exhaust a1r)
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Tompemaure ( C)

HFigureyz,v Saturatlon water vapor pressure and dens1ty
.. as a functlon of temperature v

o Slnoe the underground temperature is effect1vely »
f'censtant, hlgher surface air temperatures will result in.
ddgreater te@pexatu:e dlfferencese The condensat1on begins as

fdsoon as the dew point 1s reached, 80 with gxeater humldity, :

: 'v,das cooling takes place, the dew polnt w111 be reached

- 'sooner, and larger ameunts of water will be produced whlle

':ethe alr passes through the deviceg’



iData collectlon | | | | |
The crltlcal data needed for thls simulatlon.lnclude
weather condltlons of a1r temperature, relatlve humldlty,
‘hand for pass1ve operatlon, w1nd speed When the alr
'temperature and dew p01nt are avallable, the relatlve
- phumldlty can be calculated | |
. Inltlally the 51mulat10n ‘was intended to utlllze dally
'or hourly data. ,Flrst attempts were made to locate all .
sources of computer_based weather data- fa111ng thls,
: manual or prlnted data was sought._ None was fouhd thativi

: dlrectly corresponded to the model parameters.;'There were-

"several souces of records such as the Natlonal Weather

,-Serv1ce, whlch include temperature and w1nd speed for :
=‘varlous 10cat10ns 1n the Vlrgln Islands.. However, these are
fhprlnted (not computer readable), do not prov1de con51stent
f-dally 1nformat10n, and over the 1ast decade,;wlth changes in
‘federal agency structures, respon51b111ty, and fundlng,.'
ithere are 1ncon51stenc1es and gaps 1n the data.i "

It was flnally determlned that the weather data
:malntalned at the Federal Av1atlon Admlnlstratlon (FAA)
Tcrflce at the Cyr11 E. Klng alrport on St Thomas was
: potentlally most useful, although 1t was ava11able ‘only from
‘carbon cop1es of handwrltten reports.

Data forms and content o | v
' Each day FAA personnel make standard weather
“fobservatlons‘ on -an hourly bas1s from 0645 - 2045 local tlme'

’1045 0645 GMT) The data 1ncludes alr temperature, dew
. v . : 6 L _ _



'fp01nt, eind epeed, and otﬁer values such as w1nd dlrectlon;

11{;cleué cover and celllngs, v151b111ty, etc, (See sample data

,aheet, appendlx d). In aédltlon the max1mum and mlnlmum

i“tempereeures and cumnlatlve ra1nfa11 are recorded at three g

-  times durlng each day: 0745, 1345, and 1945 local tlmes

'-”tﬁiesg 1745, and 2345 GHT) . | o
ihe date ebeervatlens were maée and xecorded by varleus
..FAA emp?eyeee éurlng the 15- hour days, seven days per week ,
. Qeme reedlnge (eeen es air. remgexature) could be made
’ﬂii&&*ly frem en 1nstrument (drywbulb thermemeter), but .
bethers {such as dew p01nt) requ1red the observer to perform _;
»seme data manlpulatloﬂ and table~lookup (u31ng the dry-bulb
‘;end wet bulb temperatures) to determlne the dew p01nt.
1There were alse operatlonal 1nconelsten01es in some of the .
.;eumulateve readlngs such as ralnfall and maxlmum/mlnlmum
vtemyeraturesg” » | 1 | |
g Frem the data sheets 1t was noted that occa51onally
1gtebservatleﬁs were not avallable, mlsszng observatlons were:;-
“‘lndlcated Dy the letterv'M‘ 1n the affected fleld ,In;ethe:‘
'::eases tbe recorded daﬁa was 1nconelstent ‘when compared with
'”fciher §1elds for that day. ‘For examgle, the dew p01nt ﬁey"

‘eeual bet can never excee& the alr tempereture- the dally

".; maxamum %emperaeure should net be. less than any of the threef )

”e_reeorded temperature max1ma°3'and the dally mlnlmum should

';net be greater than any ef the recorded temperature mlnlmaa



l‘Data eéltlag o B e _ | |

' Tae hourly ﬂata was entered from the carbonucopy data
aheet fer Tuly, 1984; through June, 1985 MlSSlng
temperatures and dewpelnts were 1ndlcated by zero values;

‘Dince zezo w;ll not occur fez e;ther parameter at thls

. lecatiene

_e Inlt;al data screenlng 1ndlcated that: less than one. |
l?éx sent of the temperature and dew point observatloﬁs were
miwszag,, the mlasaag data were leplaced by values
extzapalateé fzon adjacant obeervatlons.' In the data for
’eae month {Octy 84), it was founa that several days of data
| wera m1531ng,_ it 1s conjectured that th;s was the result of_
":preceéural preblemo rather than 1nstrument malfunctlon or
efallure., As a result, for purposes of thls model, data from ﬁ
',”adjacent days were used to approx1mate the m1551ng ‘ ‘
vobservatlons.f-; l‘ [ |
‘Summarlzlng hourly to dally values

The heurly weather data (recorded to an accuracy of one

‘f: &egree F for temperature and ﬂew po;nt) was avallable for 15';

heure each day, but the water condensat;on productlon data
'%as hased on 24~ hour operatlon.: Thus the hourly data had toe"
'be sammarized fe give dally averages~T thls was doae based
j on lﬁmheuz and 24~ hour days.' | , |

| ”: The 15 hour summary flles were calculated u31ng _3f
: recorded {or extrapolated) data values for the 15 |
1_observat10ns taken ﬁally whlle the FAA tower is staffed

(0645 2@45 local tlme)g- slnce the 15 -hour averages do not_;i |
A S8 _ S R e



,f take 1nt0 account the temperatures and dew pOlHtS durlng the ;'
eiremalnlng nlne nours each day (from 2045 to 0645 1oca1

~'t1me33 24~ hour averages were also calcuTated

TWu me‘heds were used to approxlmate the values for the:

~eﬂlne m1531ng obeervatlons, ‘One method calculated an average_
';estimate for the nine observatlens uslng the last
‘-ebeexva+1en {2045 lecal tlme) from the @revious day,_and thefe’v
'ﬁixet ebmervatlon (0645 local tlme) for the current day.»b
'_imle envelveﬁ carrylng forward ebservatlons between dally

'i.data recozds, and also between flles for the flrst and last

5_dey3 ef each month.

The second method estlmated values for the nlne m1581ng,f.'

Je.ebservatlens each day u51ng the average of the flrst and v e'
]las£ observatlens of that day.' Thls method was procedurally o
o much 51mp1er, and ellmlnated the compleXLty of carrylng data

, values across record o: flle boundarles.__vlffﬁ

Us;ng data. from three separate months, both methods

'ﬁwere used, glVlng averages for 10wday sample perlods, The
H:everall dlfference between the two resultlng averages was"
e;:leee than O 5 deg F, w1th no detectable pattern of hlgher or'
°'"1ewe* averagesg, Therefore the 51mp1er method was chosen g
eg%v1ng est;mates ef the nlne m1851ng ebeervatlons for each

.[ﬁay baseé en flLSt and 1ast observatlcns for that day.n' '

- Fez both 15 hour anﬁ 24 hour calculatlons, the'“daily

average;wmax1mum, and mlnlmum values were calculated for air

’- “_temperature, humldlty (baeed on. temperature and dew p01nt

"eJ'febservatiens), and w1nd speed Durlng these summary
R R A g v :



gcaleulatlons, frequency dlstrlbutlons of the observed velues
were accumulated and prlnted out as hlstograms.v Thls was t"
'f'done to help ensure reasonableness of the data and 1ts
_'manlpulatlon,. -
'Calculations"v -
' %1nce the temperature»and dew 901nt observatlons were
rrecozded in degrees Fahrenhelt, Celslus values were
f eaiculeted fzom Fahrenhelt values w1th the standard formule;.
| degC ?'3/9 * (degF - 32; |
: ‘mhe”reratlve humldlty value was approx1mated~for each
‘»,hourly set of temperature and dew po1nt observatlons u51ng
' thS formula [Llnsley, Jr, Kohler, Paulhus, 1975]
" T |  112-0.1*Ta+md
relatlve humldlty (8)= ———mmmm e
, (112+0 9*Ta) | _
' where Ta alr temperature and Td-deW'p01nt temperature, both

in degrees Ce151us..'

Cend;tlens of operatlon

In tae Alrwell water condensatlon system, the maln

i;vparaneters for determlnlng the quantlty of water produced

. are the air temperature and humldlty., For a pass1ve systemr"

the wind- speed must also exceed a threshold level,
'orarlnaily ﬁetermlned to be 5 mph ' Optlonally, a motor—

; drlven fan could provide the necessary alr c1rcu1at10n,' )
}requ;rlng a small amount of electrlcal power (typlcally

about 0.1 VA) for a convent10na1 wuffln fan.

| ;;Ojt_ff"



From the englneerlng data 1n the patent descrlptlon for
thls system 1t can be seen that water productlon 1ncreases
"w1th 1ncreased temperature and/or 1ncreased humldlty (and of.“
1 course decreases as temperature or humldlty decreases) |
’fHowever the surface a1r temperature and humldlty vary )
-throughout the day and nlght, w1th the general pattern of
“1ncreas1ng humldlty and decrea31ng temperature in the
’evening and nlght tlme, and decrea51ng humldlty and :
.1ncreas;ng temperature 1n the mornlng and m1dday hours. hButi :
the heat exchange portlon of thls dev1ce (the horlzontal -
_plpes) 1s 1n a v1rtua11y 1sothermal env1ronment, so the
temperature d1fferent1al 1s usually smaller when the
: humldlty is greater, and v1ce versa., Thus the condensatlon
| rrate tends to level out desplte the dally o

temperature/humldlty changes.»_ ,

'Alrflow, volume calculatlons

: As mentloned 1n the patent the quantlty of water

»‘,produced by thlS dev1ce was 1n1t1ally calculated from the '.gf'“

‘quantlty (1n pounds) of a1r pas31ng through the heat

: exchanger, and the amount of water per pound of a1r at the f,”'}

’varlous temperature and humldlty levels.‘ A1r dens1ty and

water (vapor) flgures were based on standard psychrometrlc o
}7;charts~' assumed a1r flow rates and the phys1cal d1mens1ons

ief the components determlned the quantltles of alr pa831ng

:Zﬁlthrouqh the dev1ce._"



"F‘AppKSle&ﬁlﬁg pgeéuctlen data B _
| The englneerlng data obtalned fron the patent and from

v»lthe §zoduct descrlptlcn biochure glves water productlon

 _,f1gures fer temperatures of 70, 80, and 90 degrees F, and

S for relatlve ﬁumadltles of 1@0, 90, 80 70, etc per cent,

TO facllltate productlon calculataons for the model, a table_"

'far waeex productaen quantitles wae calculated for,'
‘tempezatures frcm 59 to 100 degrees F 1n one degree.:
”f-lncfementsn anﬁ rela*lve humz&zty erm 50 to 100 percent inH
;Eene percent Ancrements.f , _ : »
It should ‘be. noted that *he quantlty of water producedﬁeu
 %33 assumed te be a 11near functlen over these ranges of
”f°tenperature and humldlty. Thus a least-squares |
k'approx1matlon method was useé te aetermlne the coeff1c1ents_;
efor the fermula used to generate thls table of values‘e-
;(Appenﬂix e}, Although altexnatlve tables could be  f
'eegenerated u51ng other (non-llnear) methods, the 1ncreased

i’-;'-:::c;mp:&.ex1ty of tha+ process would not sxgnlflcantly 1ncrease‘e"

e'efe*he accuracy of the water preductlon calcuiatlons.;

It 13 1nterest1ng te ncte that dur;ng dlscu551ons w1the'

 .ehe 1ﬁventorg he stated that the actual water productlon 1n; 

"QZfieid tests was con51stently greater than the values shown

“*invpaeenr ﬁd preéuct desczlptlen tables,;;



VPrecrsaon ef observed and derlved data
There are three 1mportant areas where the accuracy of
numerle values must be con51dered
. | Precrse humldlty or. dewp01nt values based on standard
: stehremetrrc tables depend on. thermometer readlngs accurate-
| to 0.1 degreee F (Mlller and Thompson, 1975) - But. the
'weather ebservatlens were collected manually, and 1t is ouly
reasonable to expect that the temperatures were read ‘to the
g nearest Fahrenhelt degree, srnce they were recorded as .
._1nteger degrees F. ‘ | | »
The formula to approx1mate relatlve humldlty u31ng
: calculatlons based on temperature and dew p01nt data 1s
e accurate to w1th1n 0 6 percent (Llnsley,Jr, Kohler; and“d"
‘, '-Paulhus, 1975). | | |
The englneerlug computatlons are based on temperature
dlfferentrals and the amount of water vapor in the a1r.
»(humldlty) These preductlon flgures in, 11ters were
: calculated for 24~ hour tlme perlods and rounded to the
J”nearest lrter (or quart in the brechure table) ‘ Wlthln the
_range of productlon quantltles (4 to 36 11ters of water),
.that roundlng errer could range from 1.5 to 13 percent.
Ceu31derﬂng these 1evels of - aceuracy, and that of »
‘"oeeervrng and recordlng the temperatures, the approx1mated

'_humrdlty values would be well w1th1n the accuracy of the

”n'obsersed weather data and water condensatlon flgures used

o130



_ ,jsirg1gti¢n=m¢ae1j;
“Structure'}l Xir | »

The moéel is comprlsed of several dlscrete routlnes;'v
'bvuThe water productlon data is read 1nto an array at the vb?ri'

f‘beglnnlng oﬁ the program,v'If a larger condensatlon system ;v*‘

"'1Awere to be used, cr 1f other productlon flgures were

'yyéetermlned ror a modlflee cenflguratlon, the productlon data

-coula be changed W1thout affectlng the remalnder of ‘the

":meéei

The weather summary flles are- based on dally averages !
o fer ene month at a tlme,; The user. may prov1de addltlonal
' fdata lee names for subsequent srmulatlons, and may also

'”1ndlcate the number of Gays to be 1ncluded for that month

:7I_ATh1$ 1s helpful when checklng program modlflcatlons 51nce 1t~-vvf.

‘.allows small data flles to be used .

“ The temperature and humldlty are determlned dlrectly
t from the monthly summary flles. If another format were
isasedg thls segment could be chaaged to provzde edlt
ueehecklng, conver31on, or other caiculatlons as approprlate.‘*

The water productlon data unlts are quarts per 24-hour

V.[fdayr, The 51mulatlon results were converted 1nto gallons to

rrespond te eonsumptlon data whlch 1s also 1n gallons.
ygﬁerresponéence to dev1ce ‘ . »
Tbe computer model used dld not attempt to 51mu1ate the' -

’.1ndlv1dua1 cemponents of th1s conden31ng system. The water‘

‘@)yreductlon data had already 1ntegrated the alrflow, water

t_vapor pressure ana dens1ty, temperature, and humldity._?f;,T'



iTherefore, the water conden31ng system was con51dered as ene'

devrce 1n thls model

o Procedure for model changes

If addltlonal weather data becomes avallable, or 1f

°dhourly productlon rather than dally productlon is des1red, 1

"bkithe model cen be ea811y modlfled to meet those changeso The.

'water production data flle would be converted from daily te
hourly productlon quantltles, and the 1nput—calculat10n
| reutlnes would be nodlfled to cycle through hourly '
3 ebservatlons rather than daily. .
| | It should also be noted that the temperature and

_nhumldlty ranges are from 70 90 degrees F, ‘and 40 90%

‘"7're1at1ve humldlty.; If a wlder range of humldlty or

‘;rtemperetures 1s necessary, the program range checks must be

*d'modlfled LO correspond to the new desired temperature or

'Lfﬂhumldlty ranges.v

s The water productron data unlts can be changed from

lfxvlquarts and gallons by 1nsert1ng the approprlate conver51on

-formulas, but the productlon values must also be changed

"f4accordlngly._'_jr"



'Tab1e I;, Slmulated wat preductlon j4”  

7ﬁ@ntﬁly figures iﬁclude max1mum and mlnlmum dally product101,

" the total ‘quantity produced, and the average dally proéuct;oﬁ

, ﬁux;ng tne ‘menth belng 51mu1ated
211 @uantiiaes are in U, S@.gal ons. .

Yr/mo daily éally' monthly  daily  data
. max  m1n . bot v7ave- 15/24 hr

8407  4.75 3,50 128.00 - 4.13 15
475 3,75 128.75 415 24

8408 5.25  4.00 141.25 = 4.56 15 .
. 5.25 4,00 142,75 4.60 24

8405 5.25  4.25 144,50  4.82 15
Lo 5,00 4,25 141,25 4.71 24

8410 5.25 3,75 139,25  4.49 . 15
S U5.00 3,75 138.50 4.47 28

Bal1 5.0 3.00  124.50  4.15 15
© 5,000 2,75 122,75 400 28

8412 4.25  2.00  93.75  3.02 15
400 2.25 94,75  3.06 = 28

8501 3.75  2.25  91.00 2.94 - 15
T 3075 2.25  91.25 2,94 - 24

300 175 7250 259 24

8503 3.50  2.25  86.25.  2.78 15
. 3,50 2,25 87,00 - 2.81 24

8504 3,50 2.00 © 85.75 286 15
3,50 1.50 86,50 2.88 .24

8505 4,75 2.75  107.00 - 3.45 15
475 2075 110.75  3.57 24

8506  4.25  3.00 108.75 - 3.63 15
. 4.25 2,75 114,00  3.80 24

FE



: Results | s ‘ XN
_ The s;mulatlons showed that one- condens1ng unlt (w1th
v'feu: heat exchanger pzpesi twenty feet long, as spe01f1ed in
:“thP patent descrlptlon) woulé supply enough pure water to
',fmeet the ﬁ:lnklng Watezvneeds,ofva fouxfperson fam;lyg" 
.‘{Approximateiyf4igéi1ohs'cf Sfé%oof'ihe_daiiykestimetea'v'
waﬁer demamdeis essoﬁéa~£o'be usedffofeaireet coﬁsumptioﬁ)»

\,However, there would not be suff1c1ent capac1ty to prov1de

‘-_addltlonal water needed for household operatlon._‘

There are several 90351b111t1es for 1ncrea51ng the

: ater e*eéuctlon.. The number of condenslng plpes could be
evlncreased (requlrlng a correspondlng 1ncrease 1n a1r‘

: volume;, thus prov1d1ng a 1arger condens1ng area. Multlple L
‘unlts eould be 1nstalled, probably feed1ng a- s1ng1e storage'
vreservolx.‘ However,.before such a ch01ce 1s made, a carefulfﬁ
eoama1y31s should be done 51nce 1t may not be cost effectlve
-1wttﬂ thlg conden51ng method to pioduce the total amount of

water meeded for general household use in the Vlrgln Islandssvv

17



Conclus;on S ‘ _

' wlthln the varlous household domestlc water demands,*
: qaallty of drlnklng water 1s most crltlcal, and the
condensed water from these units easxly meets those: hlgh
'standards; 1he water produced by such conden81ng systems
’should be used spec1flcally for these household domestlc.'h
_‘water needsek other sources, 1ncludlng c1sterns and
jgroundwater can prov1de water of lesser quallty for less o
StrlCL demands such as washlng and waste dlsposal._
." Based ‘on these s1mulat10ns u51ng the weather data »
'collected, one conden51ng system would be able to meet - thls
' 1mportant pure water demand for one fourwperson household
"throughout the year. Of course, proper management and
'storage procedures would be requlred to malntaln the purlty

’of the water produced, and to ensure 1ts avallablllty.



"Concluslon | | |
Wlthln the varlous household domestlc water demands,‘*

f'quallty of drlnklng water is most crltlcal, and the

'”, condensed water from these unlts ea311y meets those hlgh

: standazds@: The water produced by such conden81ng systems o
'shou?d be used spec1flca11y forxr these household domestlc
swater needs-- other sources, 1nclud1ng cisterns and
sgroun&water can prov1de water of 1esser quallty for less
"strlct demands such as washlng and waste dlsposal..
Based on these s1mu1at10ns u51ng the weather data'

~oollected, one condens1ng system would be able to meet thls‘
1mportant pure water demand for one four—person household
'throughout the year. Of course, proper management and “J ‘
storage procedures would be requlred to malntaln the purlty

‘of the water produced,_and to ensure 1ts avallablllty.»
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Appenéix a ~~-81mu1atlon model

10 .REM SIMULATION OF WATER CONDENQING SYSTEM
- 20 REM Initial program 28 May 86 JDMunro

40 REM

.50 -REM
60 REM
70  REM
80  REM
80 REM
- 100 REM .

. The 'table of productlen values is accessed by
“two subscripts. The first is determined by
subtracting 40 from the relative humldlty.

The second is determined by subtracting 70

from the. temperature. Example- productlon for

85% r.h., 80 deg F temp, 15 in HP(83—40 80 =70)

or. hP(éS 10)

110 MAXFILES=2 L

120 DIM HP(51,21)

130 REM start S e

- 140 REM get hum/prod data

150 :GOSUB 1000 : ' ’
160 REM get input flle name and number of days
170 GOSUB 2000 e A

180 REM main loop

190 FOR D=1 TO ND

200 GOSUB 3000

210 NEXT D
1220 PRINT

230 REM end

220 GOSUB 4000
250 REM

repeat. fct another 51197

260 GOTO 170

-~ 1000 REM get hﬁm/prod data

~ 1010 - INPUT "hum/prod file name"-H$
1020 - OPEN H$ FOR INPUT AS #2 BN
1030 REM get humldlty/productlon table data Sy

1040 FOR T=70 TO 90

1050 INPUT #2,D$

1060 PRINT T;

- 1070 FOR H=40 TO 90 Rt
1080 HP(H~-40, T»?ﬂ)-VAL(MID$(D$ 6+(ﬂ=40}*2 2))
~ 1090 NEXT B

1100 NEXT T |

1116 PRINT: © =

1120 CLOSE #2

1130 RETURN S E

2000 REM start routlne" R o SR

2010 INPUT “summary file name (' end'-to stop)“-Fs e i
2020 IF F$="end” THEN STOP ~ - . o

' 5 ‘293@VINPﬁT "how many days"*ND '

2040 REM initialize : ' o
2050 REM max, min, total productlon’ '
2060 PX=03PN=99:PT=0:N=0 R 5

. 2070 REM open files

' 2080 OPEN F$ FOR prUT'As #1,-_'
© 2090 RETURN e

' gﬁf ;



3000 REM main loop routlne _[3'}‘

3010 INPUT #1,TS

- 3020 PRINT N+1;
3030 Lm“VAL(MIDS(T$ 11 2))

3040 LH=VAL(MIDS(T$,17,2))

3050 REM check for out of range'valﬁes -

3060 IF LH<40 THEN LH=40:PRINT “"hum for
© 3070 IF LT<70 THEN LT=70: PRLNT “tmp for
3080 AM=HP(LH-40,LT-70) R

3090 REM add to total productlon

3100 PT=PT+AM

3110 REM check for max and min prod '

. 3120 IF PX<AM THEN PX=AM

3130 IF PN>AM THEN PN AM

© 3140 N=N+1.

3150 RETURN |

4000 REM endmupxlmt out mcnthly results

4010 PRINT "data for "F$

4020 REM pzoductlon is leld@ﬁ by 4 to

R quarts - :
*'4030'PRINT'"max da11y prod—"PX/4°

4040 PRINT ™ min daily prod="PN/4

4050 PRINT "tot prod(gals)="PT/4

day"D
day“D _

get‘géllonsffiem

3405$'PRINT'”ave dally prod~”PT/4/N I

" 4070 CLOSE #1

- 4080 RETURN.



Appendlx b(l) - lS-hour averages
MAXFILES=2 nef R

) REM. freq dist, max,mln,ave etc t dp,w,rh

DIM: TX(31),TN(31),TB(31),DX(31),DN(31),DA(31),

WX (31) ,WN(31) ,WA(31) ,FT(40) FD(SO).FW(SO) ZW(31),
FH(50) ,HX(31), HN(31),HA(31) v

REM open f11es init tots get mo/days

PRINT "15-hour summary”

INPUT month(flle name) ";F1$

IF F1$-"end" THEN  STOP
INPUT "how many days°“-ND

INPUT "output file name:";F2$ .
FDS$="n":INPUT "freq dlst (y/n)”'RS IF R$-'
OR R$="Y" THEN FD$="y v
PRINT "f1$="F1$
OPEN Fl1$ FOR INPUT AS #1
PRINT "£28="F2S$

. OPEN F2§$ FOR OUTPUT AS #2

FOR I=1 TO ND =
TX(I)=0:TN(I)=99: TB(I) =03 DX(I) =0: DN(I) =99 DA(I)‘O'

 WX(I)=0:WN(I)=99:WA(I)=0: ZW(I) =0s

© 170

230
240
. 250
260
270
280
290
300
- 310

320

© 330

340
350
- 360
370

380

390
400
410

30
. 430
440
450

HX(I)=0: HN(I) =99 :HA(I): 0
'‘NEXT I ' _

PRINT ~

REM min tot/ave max #obs temp

T™ (1) 99 TM(2)=0:TM(3)=0:TM(4)=0"

 REM min tot/ave max #obs dewpt

DM(1)=99:DM(2)=0:DM(3)=0:DM(4) =0

REM min tot/ave max #obs wind
WM(1)=99:WM(2)=0:WM(3)=0:WM(4)=0

REM min tot/ave max #obs rel hum
"HM(1)=99:HM(2)=0:HM(3)=0:HM(4)=0

‘REM init total ralnfall for month

TR=0 .

FOR D=1 TO ND:GOSUB 580 NEXT D

REM end of processing

PRINT #2,““°PRINT #2,"”'PRINT #2,

"15-hour summary from ";F1$

'REM print monthly max/mln/ave

LPRINT S ;

LPRINT "data from "F1$

LPRINT "15-hour summary"

TM(2)= INT(TM(Z)/TM(4)+ 5y .

LPRINT "temp max min ave-"TM(B) TM(l) TM(2)
PRINT #2,"temp max min. ave=“TM(3) TM(l) TM(2)
DM(Z)-INT(DM(2)/DM(4)+ 5) = ‘
LPRINT "dewpt max min ave*"DM(B)-DM(l) DM(2)
PRINT #2,"dewpt max min ave-“DM(B) DM(l) DM(Z)
WM (2) =INT (WM(2) /WM (4)+.5)

LPRINT "wind max min- ave—"WM(B) ;WM(1); WM(Z)
PRINT #2,"wind max min ave~"WM(3) WM(l) WM(Z)
HM(Z) INT(HM(%)/HM(4)+ 5) '



460 LPRINT "rel hum max min ave= "HM(3) HM(l) HM(Z)
470 PRINT %#2,"rel hum max min ave="HM(3) HM(l) HM(Z)
. 480 LPRINT "total rainfall ="TR

490 PRINT #2,"tota1 ra1nfa11 ="TR

500 REM print freq distrs

510 IF FD$="n" THEN 560

520 GOSUB 1310:REM temps

530 GOSUB 1400 :REM dew pts

- 540 GOSUB 1490:REM wind ’

550 . GOSUB 1580: REM rel humldlty

560 CLOSE #1:CLOSE #2 :

570 GOTO 50: REM that's all, just in case

580 REM for each day _

590 TQ=0:DQ=0:WQ=0:HQ=0

600 INPUT £1,TS '

610 PRINT MID$(T$ 5 2),

. 620 INPUT #1,RS$

- 630 FOR H=1 TO 15 o

640 REM get temperature

650 T=VAL(MIDS$(T$,7+(H-1)*6, 2)) _ ;
660 IF T=0 THEN LPRINT D; H;"00"; :GOTO 720
670 TB(D)=TB(D)+T: TM(4)-TM(4)+1 TQ~TQ+1

680 IF T>TX(D) THEN TX(D)=T:XT=H

690 IF T<TN(D) THEN TN (D) =T :NT= H

700 IF T<60 THEN T=61"

710*FT(T-60)-FT(T-60)+1»

720 REM get dewpoint ' '

730 DP=VAL(MIDS$(T$,9+(B~-1 )*6 2))

740 IF DP=0 THEN LPRINT "DP"D;H;:GOTO 810
750.DA(D)“DA(D)+DP DM(4)—DM(4)+1 DQ=DQ+1

760 IF DP>DX{D)THEN DX (D)=DP: XD=H

770 IF DP<DN(D)THEN DN(D)=DP:ND=H

780 IF DP<50 THEN DP=51 .

790 FD(DP-50)=FD (DP- 50) +1 ' v L
800 IF T<=DP THEN LPRINT "t(—dp="T DP D > H; T=0:DP=0

v*-810 REM get wind

. 820 W=VAL(MIDS (TS, 11+(H 1)%6,2)) | , SRR
830 IF W=0 THEN ZW(D)—ZW(D)+1 LPRINT “W“D H :GOTO: 890
840 WA (D)=WA(D)+W:WM(4)=WM(4)+1: WQ-WQ+1 ‘ P
, 850:IF W>WX(D)THEN WX (D) =W:XW=H
- 860 IF W<WN(D)THEN WN(D) =W: NW=H
870 IF W>50. THEN LPRINT "W>50"‘D H;:W-SO
880 FW(W)=FW(W)+1 i : _
890 REM calc rel hum ' ’
900,IF(T~O)OR (DP= 0) THEN RH 51 LPRINT “t "T“ dp“"DP"
~ GOTO 980 | | |
910 REM calc rel hum - '
920 TC= 5/9*(T-32) :DC= 5/9*(DP 32) . '
930 RH=INT((((112~.1*TC+DC)/(112+.9%TC))" 8)*100+ 5)
940 HA(D)=HA(D)+RH:HM(4): =HM (4) +1: HQO=HQ+1
950 1IF RH>HX(D)THEN HX(D)‘RH XH=H
-~ 960 IF RH<HN(D)THEN. HN(D)—RH NH H
‘970‘IP RH(SO THE§ RH= 51 o



'5‘98G FH(RH SG)~FH{RH~50)+1
990 NEXT H -~
1000 REM get rainfall
1010 REM rf=val(mids$(tS$, 71))
- 1020 REM print day info - = ' '
1030 TM(2)=TM(2)+TB(D) DM(2)“DM(2)+DA(D)-;
o WM(2)=WM(2)+WA(D): HM(2) =HM(2) +HA(D)
1040 REM calculate averages rounded '
1050 TB(D) =INT(TB(D)/TQ+.5) :DA(D) =INT (DA (D) /DQ+.5) :
"~ WA(D)=INT(WA(D)/WQ+.5) :HA(D) INT(HA(D)/HQ+ 5)
1060 TXS«MID$(STR$(100+TX(D)) 3,2)
1070 TNS$=MID$(STR$(100+TN(D)),3,2)
1080 TAS$=MIDS (STRS (100+TB(D)) ,3,2) -
1090 DX$=MIDS$ (STRS (100+DX (D)) ,3,2)
1100 DNS«MID$(STR$(100+DN(D))53,2)
1110 DAS=MIDS(STR$(100+DA(D)),3,2)
1120 WX$=MIDS (STRS(100+WX (D)) ,3,2)
1130 WNS=MIDS({STRS$ (100+WN(D)),3,2)
1140 WA$=MID$(STR$(100+WA(D)),3,2)_ o
1150 HX$=MIDS (STRS(100+HX (D)) ,3,2)
1160 HNS=MIDS(STRS(100+HN(D)) ,3,2)

. 1170 HAS$=MIDS(STR${(100+HA(D)),3, 2)- 

1180 RFS=MIDS(STRS$(10.0001+4RF), 3 4) '
:1190 PRINT #2,MIDS(TS$,1,6):TXS; TN$ TA$ HX$ HNS HA$,.,
- WXS;WNS; WAs RFS '
120@ PRINT MIDS(TS$,1,6); sz TN$ TA$ HXS; HN$ HAS;
S WXSsWNS;WAS;RFS
1210 IF TX(D)>TM(3).THEN TM(3)~TX(D)

1220 IF DX (D) >DM(3) THEN DM(3)=DX(D)

1230 IF WX(D)>WM(3) THEN WM(3)=WX (D)

1240 IF HX(D)>HM(3) THEN HM(3)=HX(D)

1250 IF TN(D)<TM(1) THEN TM(1)=TN(D)

1260 IF DN(D)<DM(1) THEN DM{1l)=DN (D)

1270 IF WN(D)<WM(1l) THEN WM(1)=WN(D)
1280 IF HN(D) <HM(1) THEN HM(1)=HN(D) .
1290 TR=TR+RF -

1300 RETURN

1310 REM temp freq dists

1320 LPRINT “temperature freq dists"”

1330 FOR T=60 TO 100.

1340 IF PFT(T-60)=0 THEN 1370 ‘

1350 LPRINT ." "T"="FT(T-60)";"; . ‘ ‘
- 1360 LPRINT TAB(IZ) STRING$(INT(FT(T*60)/2),"*“)
1370 NEXT T ‘ RN

‘1380 LPRINT

1390 RETURN.

/1400 REM dew pt'freq dlsts

- 1410 LPRINT "dew poxnt freq dlStS"
1420 FOR D=50 TO 100 = ,
1430 IF FD(D-50)=0 THEN 1460 L
1440 LPRINT " "D"="FD(D-50)"; 373 ; ’ L
1450 LPRINT. TAB(lZ) STRIst(INT(FD(D—SO)/z),"*")
- 1460 NEKT D ‘ _



1470
1480

1490
1500
1510
1520
1530
1540
1550
1560
1570
1580
1590

1600

1610
1620
1630
1640
1650

' vl660.

LPRINT

RETURN

‘REM w1nd freq dlStS

LPRINT "wind freq dlsts"

FOR W=1 ' TO 50 g

IF FW(W)fo THEN 1550 o

LPRINT ’"W"—"FW(W)""- '
LPRINT TAB(12) STRINGS(INT(FW(W)/Z),"*")
NEXT W -

LPRINT

RETURN

REM rel humldlty freq dlStS

LPRINT "rel humidity freq dlsts“

FOR R=50 TO 100 : ‘

IF FH(R—SO)«O THEN 1640 S

LPRINT "™ "R"= "FH(R-50)";";

LPRINT TAB(12); STRINGS(INT(FH(R-SO)/Z),"*')'
NEXT R

LPRINT
RETURN

125



Apgerﬁix-b(i);eéHZé ﬁcur“averégés

10 REM'Summar;ze hcurly observatlens, w;th 24 hour
:  calculation routine :
20 REM added to the summary process - )
30 REM freqg dist, max,minyave etc t,dp,w,rh
40 REM 15 June 86 jdm ,med ?or 24~ hcuf summazy
“50 HAXFILES 2 e '
60 DIM TH{31),TN(31) TB(Bl},DX(BJ},DN{BI),DA(Bl) JWKA{31),
L WN(31},WA{31)prT(40) FD(SG)yFW(SOD;ZW(31),FH(563 Hﬁfsl}y
- HN{31),B2A(31)
70 REM open files &nlt tots get mo/days ”
. 80 PRINT "24-hour summary” o -
90 INPUT “month(file name)”*F1$

100 IF F1$="end"™ THEN STOP

- 110 INPUT "how many days?“,ﬁﬁ s ,
120 INPUT "output file name:” QFE$ : ' L o
13$~FD$“ER”°I§PUT “freq dlst (y/a)"°R$ IF RS- ¥® OR R§="y"

~  THEN FD$="y" , o

140 PRINT "f1$ “Fl$

'”.:jage.ovsm F1$ FOR INPLT AS #1'

- 160 PRINT "£2$="F28 :
170 OPEN F2$ FOR OUTPUT AS #2

L 180 FOR I 1 TO ND Lo - S _ ‘

 WR(I)=0: LN (1) - 99 WA(I) ~01 zng) o Hx(z)—o HN(I)*QS.
CHA(I)=0. | | |

200 NEXT I

‘210 PRINT

70220 REM mih tot/ave max. #obs temp

230 TM(1)=99:TM(2)=0:TM(3)=0:TM(4)=0
240 REM min tot/ave max #obs dewpt
- 250 DM(1)=99:DM(2)=0: DM(3) =0:DM(4) O
260 REM min tot/ave max #obs wind =
270 WM(1)=9%:WM(2)=0: WM(S) =0:WM(4)= 0 
© 280 REM min tot/ave max #obs rel hum
¥ 29@ §%{1} =99 HM(2) =0 HM(3)=0:HM(4)=0
. 300 REM init total ralnfall for mcnth
310 TR=0 :
‘320 FOR D=1 TO ﬁD GOSUB 610 NEXT D
330 REM end of nroce331ng _ IR
340 PRINT #2,"" s PRINT #2,“”*PRINT #2, N
. *"24-hour summary from ";F1$ -
350 REM ?Zlﬁt montnly max/mln/ave
360 LPRINT = .
370 LPRINT "data from "Fl$
380 LPRINT *"24-hour summary”

L 3967TM(2)~£NT(TM(2)/TM(4)+.5) , § B
- 400 LPRINT ”tem@ max min ave~“TM(3) TM(l) T%(Z)

410 PRINT #2,"temp max min ave-“TM(B) FTM(1); TM(2)
- ;@2@'DM(2}¢INT{DM(2)/DM(4)+ 5

430 LPRINT "dewpt max min ave="DM(3); DM(I) DM(E;
';,téés_PQINT ézg“dewpt max mln av&a”DM(3),DM(1) DM(z)
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'459 WM(z) INT(WM(Z)/WM(4)+ 5) CORRE.
460 LPRINT "wind max min ave= "WM(B)'WM(I) WM(Z) R
470 PRINT $2,"wind max min ave= ”WM(3) SWM (1) WM(2) L

' :c 480 HM(2) INT(HM(z)/HM(4)+ 5)

- 450 LPRINT "rel hum max min ave—"HM(3) BM(1); HM(Z) :
5060 PRINT #2,7 rel hum. max min ave-“HM(3) HM(l) HM(Z)
. 510 LPRINT "total rainfall ="TR , v

520 PRINT #2,"total rainfall ="TR
~ 530 REM print freq distrs

540 IF FD$="n" THEN 590
550 GOSUB 1440:REM temps

- 560 GOSUB 1530:REM dew pts
570 GOSUB 1620:REM wind
580 GOSUB 1710: REM rel humldlty
590 CLOSE #1: CLOSE #2 R
600 GOTO 80: REM check for more i
610 REM for each day S
- 620 TQ=0:DQ=0:WQ=0:HQ=0
630 INPUT #1,T8 .
640 PRINT- MID$(T$ 5 2),f;
650 INPUT #1,R$ - :

660 FOR H=l TO 15
... 670 REM get temperature
-~ 680 T=VAL(MIDS(TS, 7+(H—1)*6 2))

- 690 IF T=0 THEN LPRINT D; H,"OO“;:GOTO 750
700 TB(D)=TB(D)+T: TM(4)-TM(4)+1 TQ*TQ+1 2

© 710 IF T>TX(D) THEN TX(D)=T:XT=H

730 IF T<60 THEN T=61 R
-._7405FT(T—60)~FT(1—60)+1 s ,
750 REM get dewpoint - ' '
760 DP=VAL(MIDS$(TS, 9+(H—1)*6 2))

720 IF T<TN(D) THEN TN(D)-T NT~H"

770 IF DP=0 THEN LPRINT "DP"D: H;:GOTO 840
-~ 780- DA (D) =DA (D) +DP: DM(4)-DM(4)+1 DQ=DO+1

- 750 IF DP>DX(D)THEN DX (D)=DP:XD=H
800 IF DP<DN(D)THEN DN(D)eDP ND“H “'lg
810 IF DP<50 THEN DP=51 PRI R

820 FD(DP-50)=FD(DP-50)+1 : ' SR
. .'830 IF T<=DP THEN LPRINT "t(*dp="T*DP D H,.T-O DP 0 o
© . 840 REM get wind _ o

;SSO,WAVAL(MID$(T$ 11+(H—1)*6 2))

B0 IF W=0 THEN ZW(D)=2W(D)+1: LpRiNT‘"w"D +H; GQTO 920 ,"'

870 WA(D)=WA(D)+W: WM(4}*WM(4)+1.WQ»WQ+1
. 880 IF W>WX(D)THEN WX (D)=W:XW=H
890 IF W<WN(D)THEN WN(D)=W:NW=H

900 IF W>50 THEN LPRINT "W>50";D; $Hz s w-so

810 FW(W)=FW(W)+1

1,920'REM check for reasohable temp and dew pts

930 IF(T=0)OR (DP=0) THEN RE=51:LPRINT "t="T" dpé"np PRI

e GOTO 1010 - :
940 REM calc rel hum P -
950 TC=5/9%(T-32) :DC= 5/9*(DP 32) . ‘ e
‘-.,950 RH INT((((IIZ l*TC+DC)/(112+ 9*TC)) 8)*100+ 5)
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’""j970 HA(D)~HA(D)+RH HM(4)~HM(4)+1 HQ= HQ+1 !3>

980 IF RH>HX(D)THEN HX (D)=RH:XH=H

990 IF RH<HN{D)THEN HN(D)-RH NH H

1000

1010

- 1020
1630

o .1040
1050

- 1060
1070
11080

1090 WF
1100
1110
1120

1130
1140
1150

S 1160

1170

1180
;*;’1190.
- 1200

1210

1220

1230
1240
© 1250
1260

1270

- 1280

1290

- 1300
.. 1310

»”1320

IF RH<50 THEN RH=51
FH(RH~50)—FH(RH—SO)+1
NEXT H e
‘REM get 9 nighttime values for 24~ hr summary
T1=VAL(MIDS$(T$,7+(1-1)*6,2)) g :
TF=VAL (MIDS (TS$,7+ (15~ 1)*6 2))
D1=VAL(MIDS (T$,9+(1-1)%6,2))
DF=VAL(MIDS (TS$,9+(15-1) *6, 2))
W1l=VAL{MIDS(TS$,11+(1-1)*6,2))
WF=VAL{MIDS (T$,11+(15-1)%6,2)) 7
NT=(T1+TF)/2: ND=(D1+4DF)/2: NW*(W1+WF)/2
TC=5/9% (NT=32) :DC=5/9* (ND-32)

NH=INT({((112-.1*TC+DC)/(112+, 9*TC)) “8)*100+. 5)
TB(D) =TB(D) +9*NT:TM(4) =TM (4) +9 : TO=TQ+9 o

'HA (D) =HA (D) +9*NH:HM (4) =HM (4) +9 : HQ=HQ+9

‘WA (D) =WA (D) +9*NW: WM (4)=WM(4)+9: s WQ=WQ+9

REM print day info

TM(2)=TM(2) +TB(D) : DM(Z)—DM(2)+DA(D)°WM(2)‘WM(2)+WA(D)'W
HM(2)=HM(2)+HA (D)

TB (D) =INT(TB (D) /TQ+.5) DA(D) INT(DA(D)/DQ+ 5):
WA (D) =INT(WA(D)/WQ+.5) :HA (D) INT(HA(D)/HQ+ 5)
TX$~MID$(STR$(100+TX(D)):3,2) A
TN$=MIDS$ (STRS(100+TN(D)),3,2)

TAS$=MIDS (STRS (100+TB(D)),3,2)

DX$=MID$(STRS (100+DX (D)) ,3,2)

'DN$=MIDS$ (STRS (1004DN(D)) ,3,2)

DA$=MIDS (STRS (100+DA (D)), 3,2)
WX$=MIDS (STRS$(100+WX (D)) ,3,2)

WN$=MIDS (STRS (100+WN(D)),3,2)

WAS=MIDS (STRS(100+WA(D)),3,2)
HXS$=MIDS$ (STRS$ (100+HX (D)) ,3,2)

HN$=MIDS (STRS (100+HN(D)),3, 2)'

HAS$=MIDS (STRS$ (100+HA(D)) ;3,2)

'RF$=MIDS (STRS (10. 0001+RF) 3,4)

PRINT #2,MIDS$(TS$,1, 6) TX$ TN$ TA$:HX$ HN$ HA$,'»

- WXS;WNS; WAS RF$

'-:1330'

1340
- 11350
w1360
1370

1380

PRINT. MIDS (TS,1,6); sz TN$ TA$ XS HNS,HA$,.- |
WXS$;WNS;WAS;RFS | 0

IF TX(D)>TM(3) THEN TM(3)=TX(D)
IF DX (D)>DM(3) THEN DM(3)=DX(D)
IF WX (D) >WM(3) THEN WM(3)=WX (D)
IF HX(D)>HM(3),THEN.HM(3)=HX(D)'
IF TN(D)<TM(1) THEN TM(1)=TN(D)
IF DN(D) <DM{1) THEN DM(1)=DN(D) -
IF WN(D) <WM(1l) THEN WM(I)‘WN(D)'"

;IF,HN(D)<HM(1),THEN ‘HM(1) =HN(D)
PR=TR+RF =~ L e

- RETURN S |

) REM - temp freq dlsts S B
f:LPRINT "tempe:ature freqg dists®
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. 1460
1470
1480
1490

1508
-1510

1520

1530

1540

1550
1560

1570

1580
1580

1600

1610
1620
1630

1640
1650

1660

1670
1680

© 1690 I

- 1700
1710
1720

1730

1740

1750

1760

1770
1780

1780

FOR. T“GQ TO 100 e
*IF'FT(T*EO)“O THEN 1500

LPRINT " ®T9=Fpr(T-§0)%; ‘°' ' :
LPRINT TAB(lZ) STRING$(INT(FT(T—60)/2),"*")
NEXT T = . . .
LPRINT -

RETURN : ' :

REM dew pt freq dlStS‘ﬁ S
LPRINT "dew point freq dlsts“
FOR D=50 TO 100 :
IF FD(D~50)=0 THEN 1590 v _
LPRINT " "D"="FD(D- 50)" 73 : ' ' .
LPRINT TAB(IZ) STRING$(INT(FD(D~SO)/2) “*")-
NEXT D :

LPRINT .
RETURN

REM wind freq dists T

LPRINT "wind freq dlsts“

FOR W=1 TO 50 o

IF FW(W}—O THEN 1680 R :

LPRINT * "W'="FW(W)";";

LPRINT TAB(lZ) STRING$(INT(FW(W)/2),”*“)
NEXT W -

'LPRINT e o
.RETURN - :
"REM rel humldlty freq d1sts s

LPRINT "rel humldlty freq d;sts"
FOR R=50 TO 100 : o

IF FH{R-50)=0 THEN 1770

LPRINT " "R"="FH(R-50)";";

LPRINT TAB(12) STRING$(INT(FH(R—50)/2),"*") s

NEXT R
LPRINT
RETURN

’b_:ﬂ 2§:.___.



A@gendlx C = 1east squares

lﬁ;R@M 1east sqmares approx1mat10n May,86 JDMunro.'

.20 REM initialize sums

.- 30 GOSsUB 100 e

40 REM input ané adﬁ to sums‘

50 GOSUB 300

60 REM calculate and pr;nt answers
70 GOSUB 500
80 REM that's all : » ' e '
85 INPUT "hard copy tltle (rtn to 1gnor9)”'R$
88 IPF. R$<>““ THEN GOSUB 700 i .

30 BEND

100 REM - xn1t1a11ze sums-
110 8B=0:5X=0:5Y=0:X0=0: YQ—O N~G
170 RETURN =
300 REM input and add to sums.
310 'INPUT "temp,quan”;X,¥
320 IF X=0 THEN RETURN
320 SB=SB+(X*Y)
330 SX=8X+X
‘340 SY=SY+Y
350 X0Q=X0+ (X*X)
360 YO=YQ+(¥*Y)
370 N=N+1 oo
380 GOTO 310 v : .
. 500 REM calculate and prlnt answers v
510_PRINT "sumxy="SB;" sumx="SX;" sumy—"SY,
"sum(xsqg)="XQ; "sumx="SX;" n="N- '
- '520 B=(N*SB - (SX*SY))/(N*XQ - sx*sy)
530 A=(SY/N)=~({B*{SX/N)) :
‘540 PRINT "a="A;" b="B

550 REM. std error

555 S=(YQ - A*SY - E*SB) / (- 2)
SSS'SE“SQR(S) Co -
560 PRINT "gtd error. of estlmate—”SE

- B70 CN={N*S5B ~ SX*SY)

g75[CD“bQR((N*XQ~ X*SX)*(N*YQ— Y*SY))

578 CC=CN/CD

‘580 PRINT “ccrx coeff~”CC

585 VA=CC*CC -

590 PRINT ”coeff of determlnatlon(var)*“VA‘v-
699 RETURN ' :
700 REM lprlnt angwers
710 LPRINT RS : :
720 LPRINT Psumxy= “SB-" sumx-"sx-“ sumy*“SY~
- "sum(xsqg)="XQ; “sum(ysq)~"YQ, n="N_ L
v ?30 LPRINT "a="RA;" b="B . - o
. 740 LPRINT "std error of" estlmate—"SE A

'7:j750 LPRINT "corr.coeff="CC

. 760 LPRINT “coeff of determlnatlon (var)* ,?’
770 RETURN -~ - |

S0



