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é 0.93 252 25126 137.8 6.0 1.265 205 1.260 0.005 76
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14 .38 100.6 15458 459 2401 1.183 70.8 1.175 0.018 54
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DECLARE
DECLARE
DECLARE
DECLARE
DECLARE
DECLARE
DECLARE
DECLARE
DECLARE
DECLARE
DECLARE
DECLARE
DECLARE
DECLARE
DECLARE
DECLARE
DECLARE

NTOWER QSJ';)-:;.AL{ Z.AUJ.g Jarsl o

SUB WaterLoss ()

SUB FindTout ()

SUB WriteDesignPoint ()

SUB ChangeCondition ()

SUB Outputs ()

SUB MakeChart ()

FONCTION EntWet!: (twb!)

SUB PressureLoss ()

SUB DelDensity ()

SUB DimensionDesign ()

SUB StateOutAir ()

SUB Inputs ()

SUB Graph ()

SUB Finding ()

SUB ImCharact (twout!, twin!, mrate!, im!)
SUB IpCharact (landa!, nexp!, mrate!, ip!, ht)
FONCTION Fh! (a!, mrate!)

DIM mrate!(50), ip!(50), im! (50), htowerc!(61), tpout! (61)

CLS

14 PRINT

PRINT
PRINT
PRINT *
PRINT "
INPUT "

"

. Natural draft cooling tower design "

<1>.Tower Designing"
<0>.Exit "
Input your option"; ans

SELECT CASE ans

CASE IS
GOTO 12
CASE IS
13 CLS

0

"
[

CALL Inputs
CALL MakeChart
CALL Graph
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CALL Finding
IF check = -1 THEN

PRINT .,
PRINT * There is not any intersection between
PRINT " characteristic and packing charts"

PRINT

INPUT " Do you want to change your datas?(Y/l)", options
SELECT CASE UCASES$(options)
CASE "Y": GOTO 13

CASE "N": GOTO 12

END SELECT

END IF

CALL WriteDesignPoint

CALL StateOutAir

CALL Pressureloss

CALL DelDensity

CALL DimensionDesign

CALL WaterLoss

CALL Outputs

CALL ChangeCondition

END SELECT

GOTO 14

12 END

SU8 ChangeCondition

SHARED htower, twin, twb, tdb, mw, tout, tpout(), htowerc()

18 PRINT "What parameter must be varied?"
PRINT " Options:"-

PRINT * <0>. Anything"

PRINT *<1>. Wet and dry bulb temperatures"
PRINT * <2>. Inlet water temperature®
PRINT * <3>. Flow rate of water"

INPUT n

SELECT CASE n
CASE IS = 0
GOTO 8

CASE IS = 1

INPUT " Type changed wet and dry bulb temperatures"; twb, tdb

CASE IS = 2
INPUT " Type changed inlet water temperature"; twin
CASE IS = 3
INPUT " Type changed flow rate of water"; mw
END SELECT
FOR j = 1 TO 61
twout = tout + .5 % (j - 31)
CALL HakeChart
CALL Finding
CALL StateOutAir
CALL DelDensity
CALL DimensionDesign
tpout(j) = twout
htowerc(j) = hteéwer
HEXT j
CALL FindTout
GOTO 18
8 END SUB
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SUB DelDensity

SHARED mw, massrate, twin, twout, tdb, fgin, fgout, pgin, deldens
hgout = EntWet(twb) + massrate * (twin - twout) * 4.2

aa = hgout - 2501.6 * fgout

bb = 1.0035 x (1 - fgout) + 1.8723 % fgout

t2 = aa / bb :

win = fgin / (1 - f£gin)

pain = 1.29252 - 4.69325E-03 % tdb + 1.39881E-05 * tdb = 2
Pgin = (win + 1) % pain :

deldens = pgin * (LOG((t2 + 273) / (tdb + 273)))

END SUB

SUB DimensionDesign

SHARED d1, nv, pgin, deldens, mw, mg, henter, htower
85 = nv * .0827 * mg ~ 2

XX = dl ©~ 4 % pgin * deldens *x .799

htower = henter + 8s-/ xx

END SUB

. FUNCTION EntWet (twb)

EntWet = 8.50892 + 2.10657 * tuwb - -0133267 * twb " 2 + .00136795% * twb - 3
END FUNCTION

FUNCTION Fh (a, mrate)
SHARED twout

hs 8.50892 + 2.10657 * a - .01332674% * a * 2 + .00136795# x a”" 3
hg EntWet(twb) + mrate * (a - twout) x 4.2

Fh = 4.2 / (hs - hg)

END FUNCTION

SUB Finding

SHARED steps, mrate(), im(), ip(), check, massrate, imc, mg, mw
check = 0

FOR j = 2 TO staps

IF ip(j) = im(j) THEN

massrate = mrate(j): imc = im(j): mg = mw / massrate

GOTO 1

END IF

IF im(j) > ip(j) THEN

dell = ip(j - 1) - im(j - 1)

dQl = im(j) - ip(3) + dell

delflx = mrate(j) - mrate(j - 1)

massrate = mrate(j - 1) + dell *x delflx / del

imc = im() - 1) + (im(j) - im(j - 1)) * (massrate - mrate(j - 1)) / delflx
mg - mw / massrate

GOTO 1

END IF

NEXT j

check = -1

1 END SUB

SUB FindTout

SHARED tpout(), htowerc(), htower, answer, count
FOR j = 1 TO 60

IF htowerc(j) = htower THEN

answaer = tpout(j)
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EXIT FOR

END IF

IF htowerc(j + 1) = htower THEN
answer = tpout(j + 1)

EXIT FOR

END IF

IF (htowerc(j) > htower AND htowerc(j + 1) < htower) OR (htowerc(j) < htower AND htowerc(j
answer = (tpout(j) + tpout(j + 1)) 7 2
EXIT FOR

END IF

count = j + 1

NEXT j

IF count = 61 THEN

PRINT " Outlet temperature is changed more than 15c"
END IF :

PRINT " The changed outlet temperature..................."; answer; “c"
END SUB

S0B Graph

SHARED steps, mrate(), ip(), im()
CLS

SCREEN 9

COLOR 1, 7

WINDOW (0, 0)-(20, 2)

LINE (.5, .1)-(.5, 1.9), 1
LINE (.5, .1)~(18, .1), 1
LOCATE 3, 57

PRINT "characteristic of tower"
LOCATE 24, 2

PRINT "oO"

FOR i = 1 TO 17

PSET (.5 + i, .12)

NEXT i

FOR i = 1TO 7

PSET (.4, .1 + i % .25)

NEXT i

LOCATE 22, 70

PRINT *“17*

LOCATE 22, 75

PRINT "mw/mg"

LOCATE 1, 3

PRINT “kav/1"

LOCATE 2, 4

PRINT "1.75"

FOR j = 3 TO steps

LINE (mrate(j - 1) + .5, im(j - 1) + .1)-(mrate(j) + .5, im(3j) + .1)

LINE (mrate(j - 1) + .5, ip(j - 1) + .1)-{(mrate(j) + .5, ip(j) + .1)
NEXT j

LOCATE 4, 60

PRINT "“<press enter>"“

DO

LOOP UNTIL INKEYS = CHR$(13)
END SUB

SUB ImCharact (twout, twin, mrate, im)
SHARED a
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del = (twin - twout) / 15

a = twout

an =..5 * (Fh(twout, mrate) + Fh(twin, mrate))
FOR j = 1 TO 14

a = a + del

am = am + Fh(a, mrate)

NEXT j

im = del * am

END SUB

SUB Inputs

SHARED twb, twout, twin, landa, nexp, h, mw, tdb, tout

SCREEN 9

COLOR , 4

INPUT “Enter Mw,the mass rate of water'; mw

INPUT "Enter Tin,the temperatura of inlet water"; twin

INPUT “Enter Tout,the temperature of outlet water"; twout
INPOT “Enter Twb,the wet bulb temparature of environment"; twb

INPUT "Enter Tdb,the dry bulb temperature of environment"; tdb
PRINT

PRINT * Enter the values of lambda and n in equation:"
PRINT
PRINT " ntui=lambda*(nw/mg) " (1-n)"

INPUT "lambda"; landa

INPUT " n"; nexp

INPUT "The height of packing"; h
tout = twout

END SUB

SUB IpCharact (landa, nexp, mrate, ip, h)
ntul = landa * mrate *~ (1 - nexp)

ip = ntul *# h / mrate

END SUB

SUB MakeChart

SHARED twb, twout, twin, steps, landa, nexp, h, mrate(), ip(), im()
steps = 50

mrate(1i) = 0

FOR k = 2 TO steps

mrate(k) = mrate(k - 1) + 8 / steps

CALL ImCharact(twout, twin, mrate(k), im(k))

IF im(k) < O THEN

steps = k - 1

EXIT FOR

END IF

CALL IpCharact(landa, nexp, mrate(k), ip(k), h)
NEXT k

END SUB

SUB Outputs

SHARED twin, twout, twb, tdb, henter, htower, h, dth, d1, nw, wl
CLS '

PRINT * Informations of designed tower "
PRINT

PRINT " Temperature of inlet water.................. eeen; twin; “c“

PRINT " Temperature of cutlet water ",
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PRINT “ Wet bulb temperature of environment............."; twb;

ene ; et
PRINT " Dry bulb temperautre of environment............. "; tdb; “c"
PRINT " Mass rate flow of water............... v e ", mw; "kg/s"
PRINT " The height of fill............... T T
PRINT " Diameter of tower base....... [N beseas cel " d1; "m"
PRINT " The height of air entery..... e ettt e *; henter; "m"
PRINT " Diameter of tower's throat................ cesee M Ath; "m"

PRINT " The haight of tower......... Saeees sesisseeeseae."; htower; “m"

PRINT * The rate of water 1088 .........ccetninieernnnan. ."; wl; "kg/kg water"
PRINT

PRINT * <press enter >»"
DO
LOOP UNTIL INKEY$ = CHR$(13)

END SUB

SUB PressurelLoss
SHARED h, nv, di, henter, dth

CLS

PRINT * This program computs the dynamic pressure loss in packing region {Nv)*"
PRINT " by following equation; "

PRINT " NvzNv,in + Nv,out + Nv,p + Nv,elim + Nv,sp + Nv,col"
PRINT " where Nv,in =losses in air entry"

PRINT " Nv,out =losses at air exit"

PRINT " Nv,p =losses in packing"

PRINT ¢ Nv,elim=losses ineliminator"

PRINT © Nv,s8p =losses in spray"

PRINT “ Nv,col =losses due to support columns,pipes,etc."
PRINT

INPOT * What ig the base diameter of tower"; di

INPUT * What is the height of air entry"; henter

r = henter / di

nvin = 2 + .036 / r - 2 *
PRINT .

PRINT " Nv,out=C3/(s"4) s is ratio of throat to base diameters"

2 INPUT " The default value for c3 is one. Do you want to change it"; choics
SELECT CASE LEFT$(UCASE$(choics), 1)

CASE "N": c3 = 1

CASE "Y": INPUT " Type your demand value for c3%; c3

CASE ELSE: BEEP: GOTO 2

END SELECT

PRINT

PRINT " The ratio of throat to base diameters is needed.Default value is 0.6"
3 INPUT " Do you want to change default value"; choics

SELECT CASE LEFT$(UCASE$(choics), 1)

CASE "N": 8 = .6

CASE "Y": INPUT " Type your demand"; s

CASE ELSE: BEEP: GOTO 3

END SELECT

dth = d1 * s

nvout = ¢c3 / s ~ 4

PRINT .

4 INPUT " The default, percent of packed region is 0.96.Do you want to change it"; choics
SELECT CASE LEFTS$(UCASES$(choics), 1)

CASE "N": t = .96

CASE "Y": INPUT " Type your demand”; t
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CASE ELSE: BEEP: GOTO 4

END SELECT

INPUT " What is the number of dynamic pressures loss Per unit packing depth"; nivp
nvp = nivp x h /7 t ~ 2

PRINT

PRINT " Nv,elim=C5/(percent of packed region)“2 where C5 is the number of dynamic"
PRINT “ pressure loss in eliminator.Default value for CS is 3" .

6 INPUT " Do you want to change it"; choics

SELECT CASE LEFTs(UCASEs(choics), 1)

CASE "“N": c5 = 3

CASE "Y": INPUT “Type your demand"; c5

CASE ELSE: BEEP: GOTO 6

END SELECT
nvelim = ¢c5 /7 t ~ 2
PRINT

7 INPUT " Do you want to use spray in the tower"; choics

SELECT CASE LEFTS(UCASEa(choics), 1)

CASE "N": nvsp = 0

CASE "Y": INPUT " Type the value of Nv,sp“; nvsp

CASE ELSE: BEEP: GOTO 7

END SELECT

PRINT

INPUT " The value of Nv,col is in the range 2-6,choose or type your demand": nvcol

'
nv = nvin + nvout + nvp + nvelim + nvsp + nvcol
END SUB

SUB StateOutAir

SHARED twout, twin, massrate, del, tdb, fgout, fgin

a = twout

‘determination of mass humidity fraction of inlet air'

W = (EntWet(twb) - 1.0035 x tdb) / (2501.6 + 1.8723 % tdb)
£g0 = w / (1 + w)

fgin = £g0

FOR j = 1 TO 14

fs = .00379273# + .000246051#%# * a + 1.27793E-05 * a ~ 2 - 2.6177E-08 * a ® 3 + 5,56886E-09 * a ~ 4
a = a + del

fgl = £g0 + massrate * Fh(a, massrate) »x (fg - £g0)

fg0 = fg1

HEXT j

fgout = fgo

END SUB

SUB WaterLoss

SHARED fgin, fgout, massrate, wl
wl = (fgout - fgin) / massrate
END SUB

SUB WriteDesignPoint
SHARED massrate, imc
LOCATE 8, 5%

PRINT

LOCATE 9, 55

PRINT " Design point data is:"
LOCATE 10, 55

PRINT * nv/mng= "; massrate

LOCATE 11, 55
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PRINT * kav/1l= "; imc
LOCATE 13, 55%

PRINT * <press anter>"

DO

LOOP UNTIL INKEYS = CHR$(13)
SCREEN 0

COLOR , 4

WIDTH 80

END SUB
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MTOWER (5 5 yealS” &ab p1 sy

DECLARE SUB Waterkoss ()

DECLARE SUB ChangeCondition ()

DECLARE SUB Outputs ()

DECLARE SUB ChangeWatbulb ()

DECLARE SUB ChangeTin ()

DECLARE SUB ChangaRata ()

DECLARE SUB ChangeNumfan ()

DECLARE SUB DesignPoint (check!)

DECLARE SUB MakaChart ()

DECLARE FUNCTION EntWet! (twb!)

DECLARE SUB PressureLoss ()

DECLARE SUB DelDensity ()

DECLARE SUB StateOutAir ()

DECLARE SUB Inputs ()..

DECLARE SUB Graph ()

DECLARE SUB Finding (mrate!, im!, check!)
DECLARE SUB ImCharact (twout!, twin!, mrate!, twb!, im!)
DECLARE SUB IpCharact (mrate!, ip!)

DECLARE FUNCTION Fh! (a!, mrate!, twb!, twout!)
DIM mrate!(50), ip!(50), im!(50)

CLS

14 PRINT ¢ Machanical cooling tower design "
PRINT

PRINT

PRINT * <1>.Tower Designing"

PRINT * <0>.Exit "

INPOT " Input your option"; ans

SELECT CASE ans

CASE 1S = 0
GOTO 12
CASE IS = 1

13 CLS




CALL Inputs

CALL DesignPoint(check)

IF check = -1 THEN

INPUT "Do you want to change your datas?(Y/N)"; options
SELECT CASE UCASE$(LEFTS(options, 1))
CASE "Y": GOTO 13

CASE "N": GOTO 14

END SELECT

END IF

CALL StateOutAir

CALL DelDensity

CALL PressureLoss

CALL WaterLoss

CALL Outputs

CALL ChangeCondition

END SELECT

GOTO 14

12 END

SUB ChangeCondition

18 PRINT "What parameter must ba varied?"
PRINT " Options:"

PRINT * <0>. Nothing"

PRINT * <1>. Wet bulb temperature"

PRINT * <2>. Inlet water temperatura"

PRI“T " <3>. Rate of mass flow"

PRINT * <4>. Number of fans in cellular tower"

INPUT " Type the number for szlection'; n
SELECT CASE n
CASE 1S5 = 0

GOTO 8

CASE IS = 1

CALL ChangeWetbulh
CASE IS = 2

CALL ChangeTin
CASE IS = 3

CALL CharngeRate
CASE IS = 4

CALIL. ChangeNumfan
END SELECT

GUTO 18

3 END SUB

SUB ChangeNumfan

SHARED twin, twout, nf

17 INPUT "How many of fans are stoped”; nd

ttwout = nd x (twin - twout) / nf + twout

PRINT "The temperature of outlet water will become...."; ttwout; "“c"
INPUT " Do you want to comput another change?(Y/N)"; anss
SELECT CASE UCASES(LEFTS$(anss, 1))

CASE "y"

GOTO 17

CASE "N"

GOTO 16

END SELECT

16 END SUB
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SUB ChangeRate

SHARED twin, twout, twb, massrate

19 INPUT " What is the changed value of mass rate"; nratep
CALL IpCharact(mratep, ipp)

twoutp = twout

SELECT CASE mratep

CASE IS > massrate

DO

twoutp = twoutp + .5

CALL ImCharact(twoutp, twin, mratep, twb, impp)

LOOP UNTIL impp < ipp

CASE IS < massrate

DO

twoutp = twoutp - .5

CALL ImCharact(twoutp, twin, mratep, twb, impp)

LOOP UNTIL impp > ipp

END SELECT

PRINT " The changed temperature of outlet water ......... ..."; twoutp; "c"
INPUT " Do you want to comput another change?(Y/N)"; anss$
SELECT CASE UCASE&(LEFTs(anBS, 1))

CASE "y»

GOTO 19

CASE “N"

GOTO 20

END SELECT

20 END SUB

SUB ChangeTin

SHARED tuwb, twout, imc, twin, massrate

22 INPUT " What is the changed temperature of inlet water,c”; twinp
* twoutp = twout

SELECT CASE twinp

CASE IS > twin

DO

twoutp = twoutp + .5

CALL ImCharact(twoutp, twinp, massrate, twb, impp)
LOOP UNTIL impp <= imc

CASE IS < twin

DO

twoutp = twoutp -~ .5

CALL ImCharact(twoutp, twinp, massrate, twb, impp)
LOOP UNTIL impp >z imc

END SELECT

PRINT " The changed temperature of outlet water ............ ", twoutp; "c"
INPOT " Do you want to comput another change?(Y/N)": ans$

SELECT CASE UCASES$ (LEFT$(anss$, 1))

CASE "y"

GOTO 22

CASE “N"

GOTO 21

END SELECT

21 END SUB

SUB ChangeWetbulb
SHARED twout, twin, massrate, imc, twb
23 INPUT " Type the new wet bulb temperature,c"; twbp
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twoutp = twout

SELECT CASE twbp

CASE IS > twb

DO

twoutp = twoutp + .5

CALL ImCharact(twoutp, twin, massrate, twbp, impp)
LOOP UNTIL impp <= imc

CASE IS < twb

DO

twoutp = twoutp - .5

CALL ImCharact(twoutp, twin, massrate, twbp, impp)
LOOP UNTIL impp >= imc '

END SELECT

PRINT * The changed temperature of outlet water ..... [N ", twoutp; "c"
INPUT “ Do you want to comput another change?(Y/N)"; anss$

SELECT CASE UCASES$(LEFT$(anss, 1))

CASE "y"

GOTO 23

CASE "H"

GOTO 24

END SELECT

24 END SUB

SUB DelDensity

SHARED mw, massrate, twin, twout, tdb, fgin, fgout, rogin, deldens, rogout
SHARED type$, vg

hgout = EntWet(twb) + massrate * (twin - twout) x 4.2

aa = hgout - 2501.6 * fgout

bb 1.0035 x (1 - fgout) + 1.8723 x fgout

t2 = aa / bb

win = fgin / (1 - fgin)

roain = 1.29252 - 4.69325E-03 * tdb + 1.39881E-05 x tdb ~ 2
rogin = (win + 1) % roain

deldens = rogin * (LOG((t2 + 273) / (tdb + 273)))

rogout = rogin + deldens

SELECT CASE UCASES$(types)

CASE "FORCED DRAFTY

vg = mW / (massrate * rogout)

CASE "INDUCED DRAFT"

vg = mWw / (massrate * rogin)

END SELECT

END SUB

SUB DesignPoint (check!)

SHARED twb, twout, twin, steps, landa, nexp, height, nw, massrate, imc
CALL MakeChart

CALL Graph

CALL Finding(massrate, imc, check)

IF check = -1 GOTO 5

LOCATE 8, 55

PRINT

LOCATE 9, 55

PRINT Design point data is:"
LOCATE 10, 55

PRINT * nw/ng= ", massrate

LOCATE 11, 55
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PRINT * kav/1l= "; imc
LOCATE 13, 55

PRINT * <pPress ;nter>“

DO

LOOP UNTIL INKEY$ = CHR$(13)
SCREEN 0

COLOR , 4

WIDTH 80

5 END SUB

FONCTION EntWet (twb)

EntWet = 8.50892 + 2.10657 * twb - .0133267 % tub ~ 2 + .00136795% * twub ~ 3
END FUNCTION

FONCTION Fh (a, mrate, twb, twout)

he = 8.50892 + 2.10657 * a -~ .0133267# * a ~ 2 + ,00136795% * a ~ 3
hg = EntWet(twb) + mrate * (a - twout) x 4.2

Fh = 4.2 / (hs - hg)

END FUNCTION

SUB Finding (massrate, imc, check)

SHARED steps, mrate(), im(), ip(), mw

check = 0

FOR j = 2 TO steps

IF ip(3) = im(j) THEN

massrate = mrate(j): imc = im(j)

GOTO 1

END IF

IF im(3j) > ip(3j) THENR

dell = ip(j - 1) - im(j - 1)

del = im(j) ~ ip(j) + deli

delflx = mrate(j) = mrate(j - 1)

~massrate = mrate(j ~ 1) + dell * delflx / del
imc = im(j - 1) + (im(j) - im(j - 1)) * (massrate - mrate(j - 1)) / delflx
GOTO 1

END IF

NEXT j

check = -1

PRINT

PRINT “There is not any intersection between "
PRINT “characteristic and packing charts"
PRINT "Change youry choices"

PRINT "“<press enter>" -

check = -1

DO

LOOP UNTIL INKEY$ = CHR$(13)

1 END SUB

SUB Graph

SHARED steps, mrate(), ip(), im()
CLS

SCREEN 9

COLOR 1, 7

WINDOW (0, 0)-(20, 2)
LINE (.5, .1)-(.5, 1.9), 1
LINE (.5, .1)-(18, .1), 1
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LOCATE 3, 57

PRINT "“characteristic of tower"
LOCATE 24, 2

PRINT "O“

FOR i = 1 TO 17

PSET (.5 + i, .12)

NEXT i

FOR i =1T07

PSET (.4, .1 + i x ,25)

NEXT i

LOCATE 22, 70

PRINT *"17%

LOCATE 22, 75

PRINT "mw/mg"

LOCATE 1, 3

PRINT “kav/1"

LOCATE 2, 4

PRINT "1.75"

FOR j = 3 TO steps

LINE (mrate(j - 1) + .5, im(j ~ 1) + .1)-(mrate(j) + .5, im(j) + .1)
LINE (mrate(j - 1).+ -5, ip(3 - 1) + .1)-(mrate(j) + .5, ip(3) + .1)
NEXT j o

LOCATE 4, 60

PRINT “<press anter)"

DO .

LOOP UNTIL INKEY$ = CHRs$(13)
END SUB

SUB ImCharact (twout, twin, mrate, twb, im)
del = (twin - twout) / 15

a = twout .

am = .5 * (Fh(twout, mrate, twb, twout) + Fh(twin, mrate, tub, twout))
FOR j = 1 TO 14

a = a + del

am = am + Fh(a, mrate, twb, twout)

NEXT j

im = del * am

END SUB

SUB Inputs

SHARED twb, twout, twin, 'landa, nexp, height, mw, tdb, types, nex, nf
SHARED area$, af, diam, length, wide, area

SCREEN 9 ‘ :

COLOR , 4

INPUT “Enter Mw,the mass mrate of water,kg/s"; mw

INPOUT "Enter Tin,the temperature of inlet water,c"; twin

INPUT “Enter Tout,the temperature of outlet water,c"; twout

INPOT "Enter Twb,the wat bulb temperature of environment,c"; twb

INPUT "Enter Tdb,the dry bulb temperature of environmant,c"; tdb
PRINT

PRINT * Enter the values of lambda and n in equation:"
PRINT
PRINT * ntul=lambdat(mw/mg)~(1-n)"

INPUT "lambda"; landa
INPUT " n“; nexp
INPUT "The height of packing"; height
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INPUT “Input type of packing area completely,«<Circle> or <Sguar>"; areas
SELECT CASE UCASEg(araas)

CASE "“CIRCLE"

INPUT “"Diameter of packing area,m"; diam

area = ,7854 x diam "~ 2

CASE “SQUAR"

INPUT “The length of packing,m"; length

INPUT "The width of packing,m"; wide

area = length * wide

END SELECT

PRINT "Input the type of tower completely.”
INPUT "<forced draft> or <induced draft>"; types
IF types$ = "induced draft" THEN

INPUT "Input diffuser coefficeint,nex"; nex
END IF

INPUT "Input number of fans"; nf
INPUT "Input fan's exit area,mxm"; af

PRINT

PRINT " <press enter>"
DO

LOOP UNTIL INKEYS$ = CHR$(13)
END SUB

SUB IpCharact*(mrate, ip)

SHARED landa, nexp, height

ntul = landa * mrate ° (1 - nexp)
ip = ntul * height / mrate

END SUB

SUB MakeChart

SHARED twb, twout, twin, steps, landa, nexp, h, mrate(), ip(), im()
steps = 50

mrate(l) = 0

FOR k = 2 TO steps

mrate(k) = mrate(k - 1) + 8 / steps

CALL ImCharact(twout, twin, mrate(k), twb, im(k))
IF im(k) < O THEN °

steps = k - 1

EXIT FOR

END IF

CALL IpCharact({mrate(k), ip(k))

NEXT k

END SUB

SUB Outputs

SHARED massrate,Atwin, twout, twb, tdb, mw, vg, wide, length, height, nf, af, types$, delp,

CLS

PRINT " Informations of designed tower "

PRINT

PRINT " Type of mechanical tower...........cvvvvernnnnnns ": types
PRINT " Temperature of inlet water............ fessetnenn ", twin; “c
PRINT " Temperature of outlet water...........coo0nveun. ", twout; "“c%
PRINT " Wet bulb temperature of environment............ "; tub; “et
PRINT " Dry bulb temperautre of environment...... cievesd"; tdb; "e*
PRINT " Mass rate f1low of Water.........icvivveverenanss "; mw; “"kg/s8"

PRINT " The height of £ill..............ccvevunn. Ceeeean *: height; "m"

W,
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SELECT CASE UCASES(areas)

CASE “CIRCLE"

PRINT " Diameter of packed area
CASE "SQUAR"

....... tersteietseriss . "; diam; “m"

PRINT " The size of packed Ar@a. . ...ttty length; "x"; wide; “mxm"
END SELECT

PRINT " The number of fans............... e "; nf

PRINT " The area of fan's outlet............ R ceeea; af; "mxm"

PRINT " Volume rate flow of - ¥ 5 o oo vg; “mxmxm/s"
PRINT " Total pressure lOBE&............................. "; delp; “Pa"
PRINT " The rate of water 1088 ..................... oo "i W "kg/kg water"
PRINT

PRINT " <press enter >"

DO

LOOP UNTIL INKEY$ = CHR$(13)

END SUB

SUB PressureLoss

SHARED height, delp, mw, massrate, nf, af, nex, areas, types, rogin
SHARED rogout, area

CLs

PRINT " Pressure loss computation®

PRINT

INPUT “"What is the number of dynamic pressures loss per unit packing depth"; nvip
ng - mw / massrate

delppack = (height * nvip + 3) *x (mg / area) ~ 2 x .5 / rogin
SELECT CASE UCASES$(types)

CASE "FORCED DRAFTY

dpex = (mw / (massrate * nf * af)) * 2 » .5 / rogin

CASE "INDUCED DRAFT"

dpex = nex * (mw / (massrate * nf x af)) © 2 x .5 / rogout

END SELECT

delp = 1.05 * (delppack + dpex)

END SUB

SUB StateOutAir

SHARED twout, twin, massrate, del, tdb, fgout, fgin

a = twout

'determination of mass humidity fraction of inlet air'

W = (EntWet(twb) - 1.0035 * tdb) / (2501.6 + 1.8723 * tdb)

£g0 = w / (1 + w)

fgin = £g0

FOR j = 1 TO 14

fs = .00379273# + .000246051% * a + 1.27793E-05 * a * 2 -~ 2.6177E-08 * a “ 3 + 5.56886E-09 * a
a =z a + del '

fgl = fg0 + massrate * Fh(a, massrate, twb, twout) * (fs - £g0)
fg0 = fgi

NEXT j

fgout = f£g0

END SUB

SUB WaterLoss

SHARED fgin, fgout, massrate, w
w = (fgout - fgin) / massrate
END SUB
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