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As <J. ~,'Ol1,::; cou .•"1 t:r..y

r~/'\u"'~n"]'" i'"' on~.- ~- 0 ..) -~ .~

1

ic ft?c:::J 'Ji.th Cn021:!OUS y;robler!s.

-'./C"".' s~''''1' ~J'c~~t Onn T'j-i J-h ~e~~r~,J •..••.:.:.,,,.LJ. _ •.•••_.1.. •• ~. • J. \,. J,;,; ••••..•..::; •••

Gca.."1C all the problei:""lsof hO\lDir...;c?~n!lot b8 solved in a. short
Sl)2l1of tine. ljut :ci~;ht policy Ol' decisions may be r.1ade ~t a

I

Clinate pIny a Gi::;nific211trole in detelpininrr the nature of

plu..ninG, la.~~outc.nd'individual house type in a scheme. In a

hot h=id cliJ'late Hke T"'lngtadesh,vt]ntilat.ion is' probably the,

I;rost impClrt.mt s,incle cliJi2.tic factor in influencing the house

desisn. :&;causemost 01 tho ye=, frou mid Pebruary to mid

HovelJber, is ~/?••m and the hUL1idiic,fis hic\1. Since cooline- flJ1d

breeze indoorD.

vory calm. So it Hould be "(('r",f),oJpfuJ, if air fJcvementconld

th,'3.t C2.se one miJ'h t have the: comf~rt.in[~' 1\~eli.~of con tin110US

si!nih", to shilled outdoor condi t~
i

di~. Icon u10r..S
,

In coneral indoor

condition of disGoof6rt rlt~eto sticky heat~ To create a comfor~

able indoor condition is ~rocably the objective of building
I

a shelter. I

coru.for'~condi tionno L...~2.P01"2.tive 'cooling" ca.T} help to ease the

ion is the opti"~1.l.L1 th2.t C<"'.l1be aimed at. ~8 is relatively.
I

easy whenwind is blowinZiwith a re280nable velociic,f. Unfortu-

dehumidification or 3ir conditioning is beyond the means of
(~

the people, proper ventilation is the, only wnyto improve the-

induced in ~ddition to lJr-dvi:>io;oL for .:ulcquate oJ)pen',i.nss. In

I

Ik'1tely it is not so at ,~ll! tines. ll.,t tin10.Stho outdoors arc
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in VOl.;[ r:ort~lc..r \,'i ih i
t!l,; IQ:)cision Elc.1:0rS. ~1ou,:h lip SCI:vicc is:

~
aone to t:ht~Q'l;0-2 tion of ur::nGi-cy. Ei.:.:h densi"bJ is al"layn ~30cia-

ted. \lith the vision of ht:;h rise 2,ll2.rt!:lents representing a

Hcstom Dodel \':!l.icil i~:: alrc~t'iy (.~('n disc.:' ..J:':led by Hcstcm com.r.rn-
I
I

ni ties. :But t}-iC !:":'"J'thGtill 100:18 ovor I:-}.!".<.Gl~deGh •. In the case

easily nho,.,'n

•c:ross

I
study done, the housin;; ~cher.]e consists of three storey buildin..,n-s

i
densi ty of only 8U 'Dc:csons per acre. It can be

th':l.t a hiCl~L. densi ~ c.:>nbe achieved Hi th adequate
!

storey solution. Stevens' chartopen spa.ces, asst:Llin,; a tdngle

ID3) given in the <CJlIlcndfXcan be used as a Guide.

lIi th a

In the p::-csen t clisnerta tion Hhilc di~cusS'ing, tho problems of

ventilation it h2.:3 b(;cn iJ..Esumeu t~t the house types are one
a}: 1:':0 r.toricd" 1'-111. tl:c density is 1;ctueen .10U W1d 150 llorzons

per acre. 2cncc the t8r:Jt IhiCh density 10vl rise~ have been

11<,,,din the title.

:1;1 recent t:LC:';f-l[IUC!' Gc.iontific st1.tdies have been done to obje-

ctiveJy d2t'~1~:>inc and ?:,:,.~(lict i;h" ;>.i.r flou, in -_both cases of

n::L1;ural and i:1Chlccd '~.rc~lt.iln.tio~.P-L'2viously it Has onl:t- subjec_

(~ tivc mlm"C::;tion~~KeepinC that in vieu the objective 9f the

diS3ertation i~l 'to cmclj"::c the cllt-,,~,tic data of Bangladeshi to

find out 119u -~h;)cliJ:n tic condition affect tho comfort condition

ol the :.people, to undcrs;:c:>n:i un{l b:: p;.H"Gxeof all the faotor3

th.'J.t i:))vcrn the air flo',-,"[l:ld fiYl:11]y to be able to devise "ltl.yci
I . • ,

" ,. - ,-. '. • •.•.••••• C""p ' ... ,.1.,,3..11'1 ..1CnJ!.> to :.•.._.]:1J ,,_ ';.~" c..i'1'ectu oi.' ~/(.'n<;il(Lt:Lon to aohi.eve the
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c,

Pal:i::;i;'::'11, II

l.chli e::t2n.ded t!F::i.:':- Gor:-Jol.in' 1111 t~)L'>:;n2"2.J in the fj.fteenth, six_i -,
tc(:~~thz'.nd~x.~~iente;.or!t:l.cC'n:',1.ry.IJ~1'') Tj:rttish first :~0t.tGrritoriaJ.

,J .

have coloured t:-:c r~l2;iticn::; brrti{C0n Jii.ndu c.nd Luslims of fungal.

llhich in_19'fO Q"']~<i,'d }'2.kista'l, a ''''',carate land for j,atsliE'.s.

In 1947 \lhen illdi?~ndc:nc", of the Indo-Pa);: subcontinent;ras
,

a7'"-C'Cc-d, thn .,...,";)••~+i'.L; on a!c+ of :!3enj.::'2~ \fa:; PJater, ialised. At that••..• ~ -" c..._ "'- ",_. c: I ... l:l

Itimr3: the preS2!lt nap ofl l~~lil:.rlader-)he8ergeu and ",a:3 knovnl' as
I

I
rG"~ 'lJI~'':'1"T'

!

1 1 2 F:. l' . ~ . 1c,"1 ,. I ),-1 1 'h .• •• 'In.~:L..1.Y In .r..eC(;i.!;~,';=, ")' .;nroU~.l a .) OO(Y \-Tar "t: e proVJ.!lce

f -, t P 1. -I "-~""'~! ~""-~- f ~..~-d . .l.. ~ .•+. ., -L Pak'o ~~"lS ar:~S(Q_n cCG<"1,;.'.::,..I..":"":l:: '0 ld':'::: or.unanv fl."':!' _J, I',est" ~s-,
t;Jn. 'Zhis Q2f::''''::12 toe 5_n!(j(;'~-'Cl"lJ:Ellt r:cuverir;n nta-ce of :Bangladesh.

i
rl~1is l8 d. d2;':.oc~'2.tlc CO!l-U1t:cy HI ~:hccnt:'::'cLl :~')13r.J1.Ll')g•.

!

tCE::n c1i:;tricts. (.'~'1~,: ~~.;,..:; .•..•~ "~'(' [:.):."J d~~vicied into 8U',::xlivisions'-'_'I ",__,-4 ..• v, ..•

2..!hl (:ach ~~ul:'.3j.\;j_::io:'~ !:J:"5 ::':'~/8T~ll tt}-';,;,.nu.st 0 'lbe.na ilwans the

::,bout l10C th2;lCl..8 and. :;0 thousand

I,
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I
1 ie s i:',-, C',:c 0Yl hr ~Ol

1 •...I' d "'" 0 .•0'? ',..1. Cl.~(;(;f:; an. c0 _ I
I

~:l s.;'~o- Sci ~,st lonzi.tl:.~ios. Her c.rea

is 55,12~ sq. !Jilc~. "~CC-'Y~ -i,)~,. La T'_.r(.~si.c;:1 features Bann-ladesh~....... 1-' ..•..• --.~. --' '.' w 1:,;1'

t~:cl i'GIIQ',;in:: t",.o ~.arts:

A•. 1.:,';18 vast allu ...:iCl.1 ~:ldi!1•.
j

B. '2.~:-;<,; frin.::c i:ill C01~"'l't~::rof ~-~st 2...'1<1 South East.
I

I
1.2.1. '!.'hofl2.t "laiTI is fOl,_,ecllb:r ~ho Clllu':i;J.l dC:;Josit of the three

!
IJli,J;~:t,;- :rivers 2.nd i t2 t:,~bntJ..l'ics. 1.618 racma, the Hechna and

I

t' T 1 ,.,i':':", .,11 ~.~..n.J .......,..,1-, .':'1,.... ••..• f y oi'th 0 t":1C ,2;; u.na _ v.. ".'. t.. •• _l""-I '-'~ .... ) l t~._lC.) O..f.'1 one ems
,

:r:'CP.1a.;l:2.blcnetHo~~: of :ti.)(~:::'s in the Horld. flne activity and

bch2.vlo"r of tjw d.v,,,,,,, Jl'C 0; "j;,10st iJ,l;:ort<L'1cein dctennin-

in.:; t:'],Q econo:Jic cc;;:(ii tion 0 f the ~eo2;le. line rivers serve as

cheap :~nd convinicnt r.:r:~2.ns cf tr2 ..i'1SI'Ortation and above all

rnate:cial s2.nd co;::cs f2'Ctl 'the J:'.i vcr l)edse

land. Chi tt~:::on-::2;lU ;;:'.lliE: t dist~ict:::: con8ti tute the hi.lly
•

(':;areas, '1110 :::-idces bcre ;:;,.re 2'2Pcrclly 60 to 90 metres above __

Clbovc U12 :;c:], lev21. ';"0 h;i.11s c.ro frine-ccl b;I"101'/ bench lands

about )0 r.1et::t'O:1 ~lbo'IC thlJ' f:C:':". lC'vcJ.s. f-.c.mc of these areas arc
. I

c.ain~lJ]ly utili::>.:;u fa:' ':-l~""cllltLvatiorl. of tea~or
I
,

!

~

r,,
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1.2.3. St"'L'ct,',:,':21L~,,-,:i~;c;c~:,e.cii"j" i:: c:,:ocL'iec!to be one ton per

sq. ft; in :211P"-l'ts of I~;:" co,mtl'~' ~"c"':rt in coa:;tal dist:!:'icts,

\-ill']"C cl~q is "'0 i,',e.jO::' r"o coil fc]~,ntion. :Butactual b88xinG"

c.~~2.ci~'.:r in cast ::-?::-ts ot t:-:.c cOl....ntl.-Y is much hiL:,her than the
' I

:

ft.t.:::.n :- er ::it}.:.;;}:ccified qllm ti t;/ of one
i
i

'::cono::lically"CL'1:;lad"s~ls a vcr-; poor C01U1try.25 y"ars ago
I

it r..?.d sl~..:llusfood r;:.':'odi:ctio~.' fib nay there i.s a recurrent- I
sr.o:ctacc of 10 to 15 )1';,'cbcntof tot"l nced eV8ry year. Ihin'

1.2.flr-.

le2.tl:er, 2l'2 food, fuel, textile ~roducts,
I

f"o,chinaries, etc. 'Jute ip.dustry is by f2~' the lar[;'Gst industry.
I

Ea.jor part of forciOl investL1ent is British.
I

FOP1JL!,'i'IOfl

PO''''llation is a ~'\\ilcti.oJ 0:: U,rth ratc <,s ,fell as death ratc'~
, I

o'he cleath =to .in r8ccnt t:Lcleshas fallen considerably fron:
I

30 ncrf.;ons r,c!,' thou~ond lin 191;7 to; 11 }A~rSOns i:,cr thousand- - ,

tc-~:iay. 13'.1t tho Jeclin0_ in birth l~R,te is much slo\1er. Birth per

Hamon is 6'5 to-clay co;?a~'cd to 7 at the time of I.arti. tiori~,

pe!'ccnt 2l1cl \11.11 CG~lti':'1U0' to be- 80 fo:£' some t5.m~ to come. lest

eccno::!ic dcvelo..:~:10nt. \5)
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~_~:.i:_.:if; C'}:- ~;;:::.~,:_l~,~'Jt;:::2~._:::._:.':: .~::; ;:'9 -'".::"C-2nt by h:i.:sh esti.17lR,te

m1U 1.7 ,',C:-c''ilt uJ ]C'.: ,,'I~.'.:.:::~Q,by th" tnn of csntury. By that

ti~":":)t~~::to -:'?-l ?,)::-l~l2. ~i()11of the C01.21t:::r l,ould rl.C.-'1ve reached as
,

I
hi::;11 ,?B 175;::illion or ,-::q 10',.; as 1,,10 ;.iillion.- ;l~lis is a stas:sre:r~,

fl'l ~hp't:J'n ~,_.','.L ••.••.rnJ-~r:~l:'[n He." ..•..••.•
••.. to _~ " ~I_ •• v •..\._ ",;_ , .•• ,J r..L.i..u tl-.e st3J1Qard of l.ivi.ne enjoyed

1.3.1• 13an.:l.:.dcsh is 2.t:-;O~; the rijO~t croHdedcorners of the llorld. It

is probably nost e.cnscly ~:,o!::luated2mnr.G' the cOlmtries that are
(~

clcpcnd2n t or. 2-::-ricl.~.l-cu.:'c. }"':r,:;cen t population of. the conn tx'Y is

75 r;lillion. :L"2!1sity Of ?8:-:ula tion ~cr square mile is 1,3b1. ~ne

denr.;'i ty uiGtri 01~cion f(jllo'ds the pattern of ii?-ten8i ty of 'cul ti-

-vationof asricultv~~l'la~d. ~1~~lecs as a race is referred to
as ;m 2.dni,:er of ,~,~ra t.o-;.ic,nDOli.2112nd lJraviuo-ilr.ynn stock., ,

~

\rIC],' all percentage of:

are E1.ls1ir:13.Buddhists, llindus

onlyIi teracy in the call11try

, About 85 :!"Jercentvf the :!!;opnlation
I ,

"hd C'll'l.•..-l..:..,.., •.. CO' .•~l..l . .1.,-.l..-1 t'~Clo .•..•e •......e•.•.l 1 "v.L.(..;~.~ .:.~.'.•v !.ILl "::':1 !._ ~ ..•'-'.

. I

a In.~o~dpO!Y'.11aticn p~rT2J:-5.d (fi-;3"_3). HeIr the population is

llnd0r 15 y(;al~S of ~~.~. C..):l::::.qw~ntly 3. v~~:>tmajority i.s inactive

pOJ;l.'.l2.tion, co~~istin.'; .O.!.:c1-Ji}{2l~c:n,cldc}~J.y pp.o~11eand 'Homan.,
\':C!:Wl1 Tr:,0 ci.iS'~ov.r2s''C:(1 jn :J':.}-.0iJ7 free TTlo-'v~ej~ent and ra~ticip2.tion

I
1

in \-J:.l'..;~ .':aulir'.:~':tcti.vity h::C<:lU;:o; of the I'h.'.~..;li.JnC:ll~tOT:1 of tP,lrdaht•
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e:T ] e.::r;t u:.'henis~dcountl~ies in the
I

U02::'ld'- Ul.';~::.ni~:ltion
I

it is \fell behind countries

1./1.1.

li~~c; j~1d:.2., S:,:,i12..r:~:;:., ~....~?~:!;'~,.!JHlcr.2sia. and 'fuailand. }~umber o.r
,

FC:PUL..'l';.IIC2i OV,,'R 1CC,CqC) , ............ 4
')0 C'GO ••••••••••• •• 5- , I

25,OCO ••••••••••••• 15I

10,GC'J ••••••••••••• 23I

5,cou .............. 21
AccordIn..; to c,::n:'it:.s dcfmi tion places Hi th 5,000 or more

has been very little. r.!.btol lahour force employed in .i..ndustri(~s

is i~OO,COO cnl;.r. \ '" 10",: ]:'):1 c,conorJ.icact':~fity do not create

tht~." +~-'d .. ,....." ....~'~;1.;..1 ','"llY'(',,:",;:>' ,....i.I.. ,.. '1 fr,.a .•.. L8 "l~n 01 ,•.•.C'..!l_,.•, .".10n ,,1. __ .,l<-~.lna.) _. ,. ..• n01, 0

some ti~:lC to ccr::a? :;~.tthir; does not mean that ttr:: cities do not

to to'.'m is v:.:::r:! 1c)1::,~:ilc nt~;:-:bcr of T)C'cT;lefor ".,hom services are
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~o k~::~.::.cti.O:1of ci t~~life.

D. Influz of !J:.sli.:-:1 2.(~;:"'~~-;,-;r:~)frc[:1 Tna..l3. in.,19'17'.
I '

3. Rc~:J.t:ci.2.tion in 1973; 11-5 J:1illion Teo:::,le came back to
,

p. Cub Gubsistancc: 1e,ol !of a:;ricul tlirc; uhcn ~1~1eland can n6t

Ie rnl)3~ly in s~1i2.1;ter 2~rG'2.s. b'ver:y Eatural calamity is associat-

of micration. As arate10','[is

,
cfl 'd.i':h infl:J.X of ~c~lulac:.ion to th8 cities.

I

1-.o',,'.~1/,,~ r .•..•.+. i)1 ~- I,.• -.~, r: I"f'\','1' -f"_~~ 11-.J•..•11 '.' I"._G.!:...:. v:l....here

matter of fe.(;'~ it, cr~c:~t'.:Sless };1:'obl(:jn. '::nsre is no aclvantage

in over c::c'~:,lin.~the e:d.stin:r ~~tefforts ShOlUd be
:nadr.: -to _:,"':(~v.i.'.JeB'?I'vi.f;C:; '2Xld to l'aif;C~ the standard of livinG' of

,

I

L!:G~,eo~le Ll1 villa;;eso J~'1..0TLlr J.ni..9nsive small scale industries

rol"~oHinG the irieQ3 of in tf.::!":Tiidic..te toclmolo[.'Y seems to be the'

8nst':er.

1.,t.3. It i:-:i int~rc~:itin_3'to nn';:;u that in !."a.~zladeshthere is a. clear

irnoali..U1CC in ttc s~z 2.ncl la:;t' ratic:~ of the urban I;OI,ulation.

the .:;:~cnc~ic.:.!...ll:;~,::.c ~ive

d !.lil ttt" of' :Jicration by the males of

~:;'e 701':;' ~0t'.18:.m20 and 40. These males

"
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1.5.0.

of }".'°i.1J.la'ticn J.i~;5_n,; ir!. iO'..ms 0-' v2..:...'ious L' a~; 2'7 1)ercent~V vlIi1CS

(i
i.n .. (') .... )') 19/1 :r--01'Ct-::nt 1951, 5'2 ~-ercentI;,) I , ~':i."ce:~ti_n , .; -4 in

CIL,~<l~';:=::s:.~ef~.r:~(~b:r K::9ni.sh~r:;"8r lS 1/ nn intis-ration in time
I

of t::8' 1;!:y~ic2.1 ~~:;at(:s,of '~::0 atT.losnhcric environment, cha't'act- ~
I

cris ::i.e of 8. r.r-!~'i;2.i;! ::.~co:i...:,2.~.,h.i.c.'l1loc::,.tion.1I '11' According to the

c12,s:-:ifiC2.tior.' cf ti:2 .:.:lol);:~l1::r'cI',icn.l climate succ:eGted by G:tJ\~.

i
Atl:in;;":':l \,1) cli;':,~te of I<'n.r.;l2.desh cay be called \-!aro-Humid

I

~qui coricl. cJ ii::t tc. It ::)u:; :.l.lso oecn called th..-'opicQ,l 1-T..')nsoon
I

clLn.:'!..te, ,,;hic~l ~:ccr.1Sto be nore a.rpropiatQ.
,

'.Gle r::c..::irl\.;..El te;::~C1.'2.tu:ce is attalr.:~d in A~)ril contrar..f to the

h0t~C8t ltonth of the ;;ree.:r. (0)

;;:01""'1 ><;al; about 2,~oF,_ '1"l1ehi.ghest ter1pe:::--

: ~;tJ. iF f-:JJ.lry ..:crJ. cy f,~i[-;htdcc~-'e,-;,8f.' in Jime -
I

in :~ntcub~r~d Octoher.

------------~_.-~--_ ..+--- ------ -- -----------------._----------------

1-, )
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Y8G.r• .1'-.. sho~tHinter lasts

----._._------._------~._._-------_.-
"rJ,.l-":-•.'v,.!".,

10

,

I

f::-cn (:::-~,J of !'-Q1/~:iC0::." to r.~i(!.'~lc of ~:\;b~:'\u'l:r'.Y'. I'linter tem~~e2"aturc

'r
~
\
I,,
t',

r2rely exceeds 30°F.

,.. :.ace'.'l~2J]u.r '; •

. 1'v~-,,,,, Id'1:; ..:.. J.: • .;n CO :::8""

~nd in

',';J'.n7:r.~ ,.1,0_.',-::: : ..••r" 1 < + ' c' - d '- 1 ky d-~- ~ ~ - ~ VCI"J :'. c"fm 0' 0,,=2. 10erlse ,'y c. e2.r s, an

h:ri~--;':lt :-':11.11;~~linc.Ccn~~i6..::rlr~C' t','iO c:ctreDe ljoints, one C'.oi tt?vrrong

at "ell(! coast 'md 0 cher lJ.iJa,ill:r a,xlUt 250 Diles inside from the
i

r;02.st, ','.''2 find that a::2~1J.tQ j~in':!"';l;,m in Chi tta.6"'OIlg is 7°C Q'1d
I'

;;tndin :.inajpi~r 3of)oC. A.orlol1.1.t.; L:o..:ur.n.un in Chitta.~ng is 38°C.

'l",j.!.e 1" s;",'!s the tCLlperaturcs of these

1.5.2. [~n~ l.'2...L"0:'Clll r:2.Il (.:"i,;.4) indicates the total annual rainfall

l:,'nt t;lC l.'airl.fall l'c:~'i!":e i~;l'c:r'::':1.-i~~:c."l..i)lysinilar throUGhout the
,

coun t:r:r. 'ii:c A9ril - 2'~.:r pC':r'iod is kno\.m as Ichota bo,rsat' or

rclaiveJ.:T short T<:ricd. cf tii:w; 20 i.nches of rain have been

'\,"Ticul ture is ve"X"J much..
ticfl up ~..•i th rainf2.11 ('1'ld. {iCnc'J: 1;}:ecconc!'1Y but ironically,

tot,".1 (!l':'tcmiJlC the .fortune of funto O.:::tol:~r, :r::"th~;:~;L::.:"'.

J:~cin.fc.:.l~ in the r.:O!1"U-:s frc:n L~<2.'ch

i
~.hc?,

:

Hay and (1.;~infron September

a~:i~ult1.1~~<l~j.st. I

I >L:mc12"d."}.~]his cl1cl';-:.(::-tc::cised G,y li;~h-: Hinds, exce:pt lor occassio-

I
I
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L'lOn ths CfUlr2.CtcriC0d by vio.len.t thtmder

(',.j,- .'.'0 t<:l tile fr,-,il1y r;truct-J.red BcnimliIe. 1"'.-oJ ...••

ho::'e-stead. 'j}'!._L~i~; ;;o:-:et:L::cs associated. vi til h~il storms. Nos"!;

+lJ""~ "f u~C'c'r"'''l~,cr.. -.if' j:'"" ..•.•Ii"Cl •..•~:C-,.. .; ~ be"hmc."n r.; n.m. and" I.'"'.... - ~..L<-;. '"' '-''t' _IV•. "_':>v.J. ••..••• .J _

£':l t 80:.1'; tines

hei'::';'~-ltof tl:c i;2:~C' of t!:,.? clJud (~t~!:in2'this time may be 500 ft.

or .lC'~;:.::. r.!.~:c t:,j.C~.:T1C:';:::; o.c: -i.~:1Jnd.(.;l' Gland m2.y be at tirne8 2,000 ft.

[/)1;:1 V(:::.l-cical ::.J.ct hOl'i?C~1:~~:.1 visibjlity is b&l
l''lc.,')ci :'.!'~d~,~rclO:1es are, h!o na tU:l:al hazardo

These

i!Orst. so faJ:' took pJ.ace on

Getebc::' - lJove;;;.ber. \'lind velocitiest:(ld
r

r2.in~:inG lGO - -i ~() T;;ilc.'3 :~)'?:er.:....• 1::}ie h-~en recorded.
" I

Cou"q "jQ'C ~',',-,,-~r'l 'lc''''''<",~..,.l';{\n ~rr.,nu..:, •.. - OJ":",_(,;c", l 'Y~"~"--I'-.~ • -l.,.;_

,

I
1"<,

,
Tn \L:.l'"""! t ....':=:.' ;:,cn-:".:.:-; ",~.:.~;.d.'l'.: :"l.~nidi !.y "'''~l.r:L:::-'': 70 t':) 80 percent. IJ.he

- '
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\.1). J[;tick~l

------.,._--------,~---•..•..---_._-----_._----
;,';", :0.1-,,, ..,.,,,,,,,, 1,,::11,.., ....:,03." tho ];lonths oJ:I.' ,. '

I

J~ ~l.i.~~;:.~.:~..ilc (;:.!.~rtfor ::accc. is ShO\.nlon fiG.5.

:i",~':lo ,-:l-in.-. ..,....-.--, c1.-:>,,-.' ..:,} .t.;~•.•1 :"Cl,t',~ nf •.I'-.O'I'~•..'.11,0 ..•.• _ .T?l"lua""". "0"
' .• ~ ....•.... , •....~ ,', ..•, L '"''I''' .'.' ,. u.. -~ ., r,.

illOSt cf t!~,~~';J.i.ny~:':';;::OTl cloFrjy c;l:Jditions ~Jl"Cva.il. SJ:ies are
1 ..

VClTY "l:'::::"~-ht in ~~;.:1:..li.:(:.r:;:;:;.; 2. lUJin2..nce of 700v Cd/rn'1.. It :may be

even r.!0:,:,~C'.:1:~71E:r; :::~yi.:J t::..i:ll:,r c~rCrC<l8t. ',"-hcn ,heavily overcast

81:y is dl:Jlj ll::_~,:in;";.!:celess t~;2.l1 CCOCd/r11\ fometimes visibilit-.r

in fi:;.5.

1.5.7. Pressure: .18 ;]i:lii1um di~~-:,inc.Jl<nc_Jl1Jy au2.Y from the seao rot-rest

1.5.8. S01ar r2;li.n.t~;.onis ~1a..~tly :t:'Ci'lcct0d ~mdrart1y scattered bj."the

cloud cO"/'}::Cend the :'.i.;'!1 "k"our content of the atr.1os11here'~.
,

n::tdiation ::'Cac:lin:j t~iC E~.;:::-~imdis diffu,sed "m::.tstrone and causes
•

X'adiation i"'l""'Of.l the ' ....•_I'J.~' ~" •.• , ~ '~n"" ul-t d h t' tC::._ ..•.•, ~,!1,1.:>l.rl ;:..1...:::,1;1 •..• .:.. accum <;:..,e e2.. ~s no
I

~~c.',"Lyei-. :~.")•..mT-01n. of ra.in Tcr1,uces the tcrnpcr-,



''''' - II

----,-- -,----_ ..-- - -~- . '- ---------_ .._.. - j--'- '--'-- ----_.-
::'. '':J..C:~ ,'_~:.jy.::'!:-:0fl~;.:cl;y 5.11 :!>:lc;'1e.d'3r;;h, Control o.f

,

dc:c,..l q,-~:i_c~:l~r.l..l ~~-.:::_l2.:H1 t'.":..:-;:"2J. .:;"l'O'dth C!l ol2ildin.:1's 2..re frocl' ..~c~tc
:

R.I;;'~ir~.'~':-.nd :cotti~:.r:l~; ::,>.1.::0<lcc~;l~}:.:~tcdby hiGh hUIi1idity a.l~

1.5.10~ .~1.)',)~iCL:-'.:ltdu:c;t i:3 c;:l.:::,:r':~i'i 1::r t::0 1,•••incl durinc Hintc.;:t' months.

t'Iasqultoes <=~11d.othc:r jJ11;:.:CCts C2.use r.1Cnace all throu!jh the year.

?cI'T.lit~ fs a d2n:rc~::::n1~2nc:::.•. of builclinss, s})ecially ".,hen built

'..:1 t~: indc;-C'i1er::'l~:'-;i~;;.i.lrlih:;=-...,~~ t(;~:,ials. Ien~ali calander 8ho'..T:3 six
I

f;C2~::ons in t.he :/02: •. '0.1!~;s';,;!.'ictly spe2king there axe four seasons
I

- .. . ...... L-.(,..,.. 1VJ..~~"\'!l!ltS'::t', s::;.rl.ni:;, ....•....,•.. _.. 211r•. ~on800n •

.:''::.0;:

~1''':;;:~'~.:.')
I~

';'C':'+ 'el"
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vi~.children play
r:tc. • a seni ~riv~te area~

'.I_~:.~:-;011(:, ?llp.21ts! 0~:0n ~)'-c.(:0;-:; ~~lj to:~'et}:or seem to mcintain a

-, l' l' 1 I " ,- - " d - 'I'l~e~L'i.CCC (;CO o:;J.c,:: 1~'::"_2.::"!'CC. L::r.: nOllSCS Q:CC J.or eX'IJen'.l.e 12l1]. les
I

involvin~ t!U:'8C

'J!l different sid,.:s of t:k. 0~:.cnsf,e.ce 2.~Cused for diffcz'Cnt

fl,,:'''1ctions.

slccpin'3'~

C!;'~Gen '~hc :fo~.':h2Yld South arc usually used f'or
I
,
,

I

8.:re ~o

,

l2'?:' Q" a.:-t t!"';,;':.t it Dal:cs vny !,Jrovi~:don

, ,
J'~:'o:cts sfI.0uld «~ :J2.'~_C 1;,) [.rovide some services like drin1r..ing-

.\.;atc::.... ~o.. tUGs' ..,:-::ll _ ....•. r~!1..C.d. ;"'cJJilics), :t.:oac1" end cOll1ITluni6ation

~ctw>c:l:, etc •• So e;-roJ.ts are beinG'marle to nake S0rw sort of

re ..:;ulc.'tionsrossi hIe in j G. ru~'o_lsi t,1J<1.ti6n. nucleated vill~l€
i

fO::-."',l S'?Cr:1S to be a ~.;~;l~/lcoc.didea,. D.lt .it in a:cGUed if" si61lific-

CJr:.t S2.~,rin~in l.:;:-,u Hill10c ;_::~dc. Ii' it \...111 -r:e l,'!ortht,:hile to

cU.sturb t:18 ~~r.2;;C:lt= attern l:hich is sGattered. Because it ,.:ill

need. trer:;enc.ct:.Gei'f"rt ~o r:wve t~je :::8"l'le from their present
I

locati'Jns and c:.'iP.ci thew t8.);ti1cr. II densi 'bJ is increased

"Iithou t ?rop~r ?'l'Ovi:sion for serviccr; lil.:o Haste dispoaal,

l.o11u.tion 1.12.:1 i;ccci7IC ~. s(;;'ious !lY.'01;Jlcm 2.L'1cl niGht dinturb the

na1:Ilr.:il ccol{).~icHJ b;lJ."..n.:-;r}. Em...ever :~omc::~ort of o~d0r should

lX::tried' to be bro'..l~;:'1t ir'.•for -z':1e nO"d I:O;:lG-stear13 and 'expansion
".' ;.

of old onc:s. ~."':L1C ~~o~_.t9f local I,'lann:i.l16' orf;C'..nisatio~ sho'uld b.zo
, -. .

inco:;::'~.8!:O.tCc. ['_Ion:; ',Ji th c thr:J: ~;o"/cJ:::1J7lel1"'c2.dIllilii.8t.l'a:r.iv~. bodies.
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income 2.:3 r.:-nt. 1.0.':? rent is. usu2.11y betHeen 7.5 and 15 percent;

of enos

that scr.!9t.i:~c8

of thQ f12.ts. r~11e

the 2:'C::1 t do no t
-I
I ,
b.re of
j

minir;nj.r:1 of" I; 00 sq,. f'~.to atO"ir'c' 3 f 000 sq It ft,. • The a).loca.tion

Seni :covt. autoIi.o::!OU:-; nooicn l:;.::c L1i.1.<'"'!ks,nniversi ties, etc •.

s'or.:e.ti.me 3 h2.ve housi.Y1:; fo'1:' tht;;i:e m..rn Gtaff members. But number,

,

. .; f; .i'
!

Im:c8'~ i:lCOj'"]~ :::!."C:l)f C:::.Lir o:r.e- ~)C:~'(~(;l~'~l;t:;J.onr.; to i;{H~ 1",,'-~Jj?e:t:" class'.
I

r.~hc ~r,l.l. (;.'18f:~'.O',1 -Li-;(:' r;:;~,.li"i.;:r :-?i;;.:u ~".cG()rdin'3' to income croups.,
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v2.rio'.;~-:; 2..V2.i1<::.:)1,-; •..•-c; 1 ij..l'i""-' '~c -'C::-Ol' ,', .• J-n.1.,' '.~. _'-I'~ _.~ •., '- J_ j.~ L'~

ific,"cion of ':0;;"(> t-;'-::2S F'-C ",m:clly mactc

icl 2.."1(1.JC~rp2 0': cons :Y'l:c:tlon. r-,-~l::SC •.8:8;
I
I

A. 1l.11 pucca \:' i:CC2, !",)i_:.:..~~l:/r:-tC:'~l:~;r!!a:30n:::r

cle.pcmdJ.nc;on the nater-:'

construction).
" .B. l'-1oor a..,d ;.:2.11 YT.r.CC!. :l::~oofis o[ ~.i. sheet)

C. "J ,:, I ~, . " 1 t').!.'.~oo~~ rJllc\~a, ~i.:LL_" •..~!1fl 2.\J0.:. :,.;-:.n ~c.J.. S_"lCC

tcr.1porC4ry J:W..terials lil:::c

!.'ud, b,'-'Hooo, tha.tch, etc.)

~. l'lo0r, \','2.11 2-'1d r,:::-:-f t:utcha.

~_£ili::i cl2.ssific~.':ion ~ccoYd"inG to cost a~d aspiTations
of t:1C !=eople. '.:~lis is not <?r:(~or(1:i.n3' to comfort condition cr

~::hi.sis ussCJciated ui th the p:t'es-t-
,
}
dlC inhabitmts 'dhi.ch p12.;rs such an
I

ii71~l\))..t':-),nt~:?...:rt in de.,.rc10;~Jin-:3' coul1trieG~ G~l a national basis
I I,

57 ~~;l'CQntof til!: U2.~02l1u-:.,)u::ies are O'/mer occupied and rest are
I

:rented. Cf. the 0'.-.'!1011 ;:CG1b::Ocl;!..tion 52. i;e:r.'c!";nt are .inherited, 36,

12 pel'cent arc built ];y the olmers.c'n1",.'-._';
,

.is Ta:-:esare not

for }-'!)'l~;in:;.!t L!; :;.l:~{)r,'o::;;.;i hlr-; lor [:11 in(lividt~oJ.. to 'e:et loans
i

., 1,,::.;.,C;i.'J.i.Y!,:; fa8ili.i,i.t,~' it2Y) lini'cec1 ,to upper

i ," .
I ..,' .'.. _,c"'"' ....,c ..\imI~~:,:~~ ,
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(:1.' }:O.l; ~:'.1:.~id.'.-;2C~'Cl:.C:':- d:);:~.Z'stic COpSl~7.?tion :::ate

'l'''~.'': ".l .• I,.,,,,~,"...~ ,-~ U"I'CO';t~- f" ,','. -'»"'4_""- 1•....:.."'._...•.' J ..•• _ <:.;.-~ '_•• :J 0_ SU?p ..•.y•. a.l1e','Tar
I

-::'').li~._4.•'''.~.'.''r:11j);:'.2"1:;8 of'r ' .,.. _,'.-.l v_

to

gas is

v:.
':,
~' "

Bus service

of the ci ties ,includ.ing Dacca".l-••.•~....l~~~r..•.-! .• , +; dn
'-'_.c: ...•.,.,,: . .) .•. "".~ "- 1/

I

I

l'<7.-.i..}:;;<'.~.!'"conr!Sctial1'.:> bet c811 cities.~ i .

,:r:.~') ~!.1;';~C;!'Y"'::JCll. Onl:/fo.l."X' cities.havc'internal
!

rrlls c;,::;:."-,rfce ":Ii ~~::i.::,:'.0 ;ci "1;7. !;=,rc10 ::,,"i.c]:shau .. is the main means

01'1.7.0. :DACc.:':'~J c~\.pr~.:lL(:i::! '

U,S'c0:.:;",~:'; :)01i. .rc: ..• ,:,,,~ co j';~',0 <?xi.st9(1 ".S ".n urban centre as

I

fO.T I;:'o~;:: :'.~ ':.::i~.'~1 .._ .'.1. .:lQ::'::~~hc(;r:,,'.:u~J i..,,?J~ lu:r-inc lIinc3,a rule,
,.. '"
~, J. tlie ~:-ltlc:c thirbJ mi.les~',

l' •
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o

defense l'2aZO~1S. It i.s at the Dan}::of river :surilrmca ccr.unand-

",il1ion.

11"...:f'lrl:'ca :'~2.J:.";; till 1700. ;~~1:>.Sis ~robQ.blythe glorious :period

of ",:'.cca. L=iYl,:; -:;:,i3 ~i..r.l" t!'2,d~ and commerce flourished and

PO?lu~tion inc~c~:cd; ~ccordi~ to some"estL~ateaup to one
I

,t ~C' -l •.•..••~ <:-r:..::1 .l..;"!'l+ c'-l',r l',-,~J- e"''!'e ~ed- .2.." ~,>...•.__~..:.,o,.•,,;"'i ,",JJt.~ ••• ~'"''' 111u"L.S _J~I" nu.

-170) on'.l2......ds !;"cca e:~"orienced 2. decline. In 1750 al'ter t!,e

i
cstc.bli:-:l":J2nt ~f £::-itis:l rlLlc Ccl-cutta, a sea port on the b-s.nk

,.~ir ..1 ,"".Or.'? ("l'>~' Ih "~.::c,__ .r.::_<. ~)r0..J.L..,.n "-OJ CJ Id _.:-cca lost c.;...ll proiilinaYlC~It

'-:.b o:)Qst t}:c tl::;:::2.10 r;l it11~

I

2nd. i..:tlst or:.":1:al ';:a~~.•.:.ni1t9d into one ~rovince by the Eritish

r1l1c~.':':;, ~,:it:~f2.t;c2, rt~. .i ts c::t~itel, .in 1907. l~~'hisremained t.he

to -" ]i.I •• -:)i "Y' ••.•••.• ~, ••• :" ("-!-:...0 _ •.•lC ...•..•._e ~o.. -.)•. ,0 .• " cf' l)i(; ~nistoricalbuildir..cs

•

~'aeca cained prorainancefJ[ •• "'1-:- •••• ' " t.1'.;' 't :92..'~l.E a:i.l.
,

l:!.3'~Ull.:Col:'u.lation ir.C::-2,?~SCd. 2 s:3cr.in ted ui th builclintr activi t"J.
I

f.rOGt of tr:C nO(:0::'':':1;,~;~:-...l~Ct-l;.:-:""'CG, .incllldin:.; .covt. housi1l3", Here
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question of slo)1e of' the g-.ccund

n.fiecte:. 1::y to:~o~"'.c~ph~~,:.:::Oi.'nd E1J.rf?cc, t!:rec dimensional 'ob,j-

,

"

:;,
J
1
"'I-
I

'1
I
I

I

I

etc. i.ccca is flo.t Hi thcut any

and Golar radiation do not arise.

cct, !l::,oxinity of '..!2.tc:r 1:0~1y,

I.rcis~}d~2.:,t O:r' :-:ills. :~ r=-:c-
. 1 L' • ,~..: 0,_"._,,1.. ~~In l~C_':"l.vJ.cn to \.tiJ1CJ. oL.._,~.....!"J.:';~1

lPJ.t ~~!l T;18d.eo.bjcct3 like: Guild.inC'.> 2nd eh?nccd s"J.rface quaJi t-
I

l",,~ ,~ ,.,10 t' "r" t .,,'" ,~ <" ',-~ e tJy 1/ -'-er bound-~ G..J .l:' c::y -,:.~l l.,;;.r •• ::.[k.C.•...•0.1. ~CC3. ar mos' 0"'1 '801,,'

!TI2.C2.di.r:l ro2.d .•.,ri "t:: 'nl2.c~~bJi-:;~:J1inoussn:efa,ce. Paved surfa.ces and
I •
,

ci til~::;-'cd.l'cb ova~orat.i.on. So air temperature C2tS.. 1-

t:-.8 Si..tr:":'our.dihJ' cc-..mtrJ rJ.tdeo KoentcberG'er SUS'i:ests

:1
i.
il
I
:1
I
~t

that in 80r.-:0 C2.S!";2 ~J:c f...i;:'':0J.'cnce :):d:':.reEn city and countr;r .1.Lr.
I

P.'!2YC3 2~Sm.(;h 2.~ U to 11P C_ He also ae.dc that quick rUn .olf

~b::--;cp.ccof', v''2::ita-:.:cn 2:1'':':-'L~..:)lC;: tenp~re.t1~rc ffi8}" reduce the hu':",,,
midi ty h::/ 5 to 10 ~~l'ceYlt".\ 12; ~~is ,,",culdbe an adve.ntage for

I. :ue.cca. \U.ndvelo::j. ties a~;;t~:c :.:-:rvJlmd level is less and the 'Tel-

I-
I
I

!

ch.:.l.'in.:;the r2.ir.~-:t J0!'-:::.r.y ~;;.::'-:;Sof t:"0 c'i ty cXT:erience standing ..

t::c

is

oci ty ne.al.'

t::Ci hci::s~(~.tf:::VITl t!1C ground increases. Vel-

is k'., ..,thror rl~cr:'2.sc:i by bv.ildincs and ve::;-r L... •.

i t2ticno" ;. : ! : _ Hind speed may

deero"-s,, a.ftel' n: Ie'", ;',cr:Jcntc,l ba=~~l' 'by 50 I'"rcent at a

di~ t;,",ce of' ten ti.ucs th~i ;lcicht of' tile builCill3". \12) Dacca

<"'11 "t' ..•.•(lt--oQ':'">rl by 10" ) ....i l~' • ....,~','. ~ ',' \.'1'. J' eh r.l.0.:•.,...•..1 a 1"ro..,oc \-later bodyu~.__ . 1..._ ••.••..•• ~ •• ,,,,_'0'-_ <1---'''--''' . I. -~.. ....~ ~

.oei:y

" ,,'
d-L:'":co,."!fo:'"'t. ~l_~t -t,:18 tCf:1l~C)~::1t\l::"Cis r:Q;.;::~.i.-bly ~cd.ucod a little by ~
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I
"''['''':'0 .i. ,; :10

...:::.nt ..~:[.'s:~::c~i(lllyin the evcfl.ing.

Tnundor s-tormn

ones ::;~nm:ld t.:.-J.:c t;'!.5.:-:: :::7:.~to~.:i.l": to consideration.

,, -

~;he .sCVCl ~;ccnt!~Cn.n •.'v"';_'-J-~ ;.J. 1-'" ,."..•.l..ir'l •..•.!.e-d th,,+ ....o"'.lat;o. n of- - - '" ..:> - - "'_ ••.•••.•. v_ •• (.~v 2.- ...:;u.._ _ . "

Ihcca i:2~Sabo'.l~ o~e ~:-~iJ.lion~It '..,J ••••_~ 200,000 in 17~5; \..18,000 in

17v); i5:5,CCu ill 1911; 213,'.u il: '741; 35 ;,0005 ...'1'951; and

to 2 ;:lillion. A cons~r'r<la ','e c'Oourlption 1-Iould be: 1'5 miilion.

in S(JU2~tter settler,l.?ntsJ :h~r!lb(~!:'of 7,OX I;2.yinC households in- I
',"~cc'.' ;-f: di'r-,-nrc','.-t ~'._'I'."C',,~.,~.•~ ....•.: •• ~n I-'~.J'O\' ;5:::.:. _;.J,,,, -"-' •• ~;.;.: t..~J..,,~.•..... -::. -'. \ I

Y8r~..r Fo~:u12.tion l'hl!11ber of households

1947 25u,cev 20,482

19)1 3:L ,oud '? 20.355

19u1 r.;"'n OlJ'J 44,vOq../.J ...••, l

I

1:71 1CXJv,OCD 51,43'1
I

1973 12':v,OC':' 53.546

t'~ :~:-;.~:.~.:, ':J0 cf !:l'..;..,b~~'.L"c[ :.'()om::~i:1 :eclC'..tio~l to pO}.-"fJ.tlation

:~.
•...
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i-:Cli2.d ::G:-:~i~)l~~i.","o::~C!.-:k- ..'C'"i' ~~,:~ct~~_1:'Q-~h,;n nw:)r:,:~r of houseso

I
i

,"Ci{"';C).' t!,e~c fi~",:res ~r,"'::'lu,::-hto indicQte the .extent of

l~oJ_lsin.::: ;,:~:")rtE\;Q. 1;ii ~:;-l:i.nI L'l': 0..u21.'ter of 2. cc:n t1.1TJ under conside-

T2. t.:.on ti1? i~)'~'~j~_i:.ti.c~0: 1~2CC~ .i1:c=:'\:~3.~cdcy ~50,OOO 2l1~ the

nunb2r of r.~useG inC~.(?::t"Jd ''Tv' 33,000. U[ these 9,546 vlere built
i.' .l")y t:1.C ,:ovt. ~::.r,~L1._;h'Ie:T.l.Ol:8 2C:nc:icG. A brza1:: downof the

Eationcliz8d b~'..."~.ks

(~.-.hl.~cc18ncous

223
87u

517

42"
25d

1,000

builclir~ 35,000 l:ouses 2."; 2.'1 f:nnro~.:iri",;tBc'.)st of 2000 million
i - -

t 1 • . .,-'\..- - I - ,.. n h . ..:1..-;.:2.:::l.n all. ;;~l.Q l.''::L2.J1 ;::::C=?:; 02. iii"? COU.'1t2"""J. Inou.:; verJ lnac1'1"..t-, .
ate cancide:,:,in.:::r t~E:
~~bitioustar~t.

this is 1m 2.:0p:ricfable stBJ) a.nd an

.t'ricc of 12...~d .L'1
I

ci tJ{, of ~:e.cca is incl"€<'1Ginc;at a" verY fast

r:"1.te •

.t.;h;.~2JO l)Cl.'cC':lt. t.L~lC (;i'~.y is e:-:r'2..'1ciinc tOHardc the nOJ~thin n,
!',Ti;:~cl' dicor.--;"'u:2.;-;:cl~l"':-l~~~./:~.l~-"lt the 1:.1]1d i.~sidc the existing
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.
p~.'i.!lci..,lc:~. 0.t:,:!.'.C:-'.l1 t:t C:~:i of c.1.o:'2.ehcd}:G,1.:~es.h2.ve been built

•YCTYGlose to ~:~:C'c2P~r.;J. -[)11~j":1~83district. I.:h:isseem to have
!

tC2n O',f"O" ;::l_.,~.,.1 "r" ~, I ,., ,.[; Cl"l' '.,....,v."r .....,~"""+':"' r:.nc~uC"r:lo J-hn~e lon-1.•.•.••.. ,__ ._._l1. •..• l,.. _ '-~_~.. -""'~_ bV ••..•..••jd.~_~ •..•,;;.. _~ <.-..,..... v.<,;;~ e,.;. ••••,
',Iel",] cl'.::~:C'18r,=d;;;/ ~',:.;.cct.J:,:::rt)IfOl~cn-t '~~"'...~st 2nd dev"idc:d in to

1 t 1 ' 0 ~o i :u' ','> ,'-""I" • fIT'" diI'_C 3 ;:mr "::01'-:: SC'_G lJ ;. .,' ., .• _. ll:.CO!1.0 :~;'Y.'01.~? 0 peoT c • .l.J..l..l.nnI:1cn p

ThoS .Azinpur

~p.r 9.Cl"C. 11;GC0r.lS t:':'P-t t~cGcj.si.ons to r:1?J:e tp..rec storey flats

(~ ":0~'C not ;J~clc :0 oot2.in .7_'22.tCr. Q:?!1sit:l_ BccQ.u3e it is pOGs.ible

to obtain siciIar clcnsitics \lli th one storey houses. It "la$ done

~033ibly bcca',.l~ctl-::rec- s.l~.o~e~rflats "Jere considered. nore

~
:_;'lII
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as I: '1:::;:,.t cO!1dition of

.,
'..

,::iVC!1 S0t c.:.: .'?_s CC;";tEo::-~ zcnc. 2cmc

I
to ~::_tisfy e'.'e:':JTn~ ;'.r. ;.1".:: G~~~ til:.'.:!>. "?i-:e t~hj€'ctj.ve is to c:~.'cute.----~--~..._----.__ ....•.......,------ ..•.•-----_.-_.- .'
0:"t.L"J~l th0::-r:cl conf::;~ ..:; Cor .I.;~c .7.=.:""1~9.(i'~la.tis to create en--- ---"...'-
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It is no::e difficcl t

J.:: in
I

:J~:;:.:._.,J!...:.-t i..~: -r- r- .~i1:.},:; ~-'9 '.~C:~~01.~.5::"}c....i 1:.:"ic01!~ic.er?ll)le ['.ccUl~2.C~l

i~:10 c:Jlv22. 72.CnS 0:" }J1.S2.3Cj"C-"]CS '-2,'= cO'-:'lrt.

7.:> (~~;:.i_:'.'?-':;C:~t.~:~~,-:;':'~2.':.,'::: ,.f ti.~.8CC.:f'ort. Jl !?c2.le
I

It:-:~~<.~_~:S':.::::-:~C::lt of t::.c j,.:?:....TC".; 0:
I

::'j';'": "."c:,:c1I ~~ ~Jc:=tlC' 'c: "':e.::.lt:;.. Il'!!e aCC'.lc nay
. "" ..•-.._ •.•.....••...."

2 J.'oo ceol

3 C'):J.Lort2.bly cool

4 Co:.:fcrtable

)

o

7

~'1j .As:~c'::;~c":'!.tsJ, /; [1~d :; i!:G.i~~.to::;~.h3rr.12.1cO:Jfort or absence of'

r;-:i']~r disco7Jfcrt (i1~9 ~~v~';,7.r.::t:~2YlU 1 and 2, c1iscofrJ'ort due to

i
I
I
I.:",:.0 These are

k!..r t0T:,~'P~2.tu::."'S' ;:'~ld :::~::-'.!l.2'?:'!.i2..n.J~ tcr.,~;.-;:t'2.~.lr0,

l~i '':0- htl~i~~~.~-~.~~._~.?:..;.~~~r..;J~~~~~;~~~~~~-;~.~~:nt 2.ir 2~~d!,recipi~:~~tif.?U
I ... -~-.-~-- ....~ ._o_'_--

--~~------
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c\;ir.2.1factors

•..•..--_ .........•.•.•..•.•...•....... ~
211d r:.lc2.8Bntness of

"., '., •,.~., "'l •••:.~.no' "'"_ •.......
t!::'J c~'.:..i!.'C.y-~"Jent.2~.~.S'!in.i ~;~.:,.sII'Yactors silch 2.S the size',

•

_- .u~.,.~.__...~ ._._.0,. __

f:rO:l t.!:c ',.,in~lo\'lh2.vC a crea t psycholo-

~..~--,~.."'--.-~"~""'- ..•_~,._--._---------

1:..5...r".i2Ioci ~.: .,:'t.i.r veJ.cci ty 2.ffr:cts the r.u3na:.'1 bod;:," in tHO
I

...-.:..."•.••.•...•.~
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2"v
____ • ._._0_. __ •__ ",, . "0. • • _

-.. ~ ::l'?~:"'.:.'(: ~.:-'. :::-1c::.! ,"<:i~'! t(::~.T>-:;~C2..;~\:-r:::,.air'iTclocii;y--_._-- •......•..~~~"""~

cooline 2nd co~linG

','.. ,.-.~-:.'.. ' ...{\..-., ..•••

.Jut on ('::'1 J.-,cv.r.."lro(! ] ,.,i .••, ,r","oc;"'y ;~c~e~s~s-,. • ..:...~~.'-~ •••. (....•••...• L;_ ..•••..•. ~.L ••• (.;. l,;,:
' I __ __ •• _ ...•._ _ ••

the
S'V8.:.0~:.'..-=..;.:. ''f~O ~.9-~_'::~ i ~~"__.;:n~,_:12pcc.. the' coc~i_]j,~' cffi~icncy.

: ".' _ .._.-... ...._~ ...,-_.,~-•••...-...._--._ ..~

nelo"., 1GO i.n 2..-:":- ycloci .l,;;:r affects

I
I
ill-F

.. __ ....~, .......-

. .,..._--- •. _ --.. _-~'_._.._~_.~_.-.--_.
30::--c. ifG' ,vapour :;-.recsure, metabolic.

the ';;LT.l~e~a.tV2:'C, hllmidi ty, metabolic

vcloci ty. 'Inc O!1tlllll .•:1 velocity is_~ _ .._,.•, __ ,_'M ....•• '_ •••_. __

Pro:nt}:i::; it is evi.d-s!~t t!12.t 2~.thi.)~ air teI:1::eratu.......-.e there is

I

to 1'12t ;;~.:i_T'!..Effec.t O.r: [Ii 2.~ "",re:loci.. t.y CO!"l~i~1."'E:S as J.onG e~:: the

in,:; 0::~;.i:;:.):1~~.. ~.:."):.'C: t~::::.:1,jt (~.oc~~o:'lvc:ct:,\"'ehc~.tinJ.'. So air
i

'.reloci ty :::-oc.t'..ces D:)th s:;edt r2.tE: ~nd. f:n.~:)jeGtiye diccoJJi"ort due

an o!"','~ii-::\J:n vciu(] of t~:2ai:!'
I

not COr:.S':W1t but ue::;c::-:;::'3dn
..- I.

I
1 1 d 1 ". .r,.".,: A ,..0 (1_.eve C:ll) C o,,;~un.:;. ~ ',0 v,

.•..-.-•.•....."....:....,~"

.1.'.:1t2200 }:(;-~_1./h t~0 o~'':,;ir:tl'':l ...rcloc~t~,r is al:'clJ.t 100 em/sec •. ,15~
1,

I
C10t}li,~~,::;: Clot~5.n.; ~~Ct3 'J'1' 2. b[1..!'~.:!.l:rtry both convective

l
and'.

I --_ ..•....~-- ,.:.-'
radiat2.. ve '}:e2. ~ e:{c:-.;~!l.::;C: lVi' -t"'''''''''ll J..he bo(ly a'rld its envi=Ol':Illent"I' --

-.. ..•

--- -~_..-,,--_._----
~l.c::~:~.t-:::'C'~t;T'.rnlH~).(J\1~i5°C it :::tl\'lays

.. _ ...' ----_._ •.~..-
•••



hand at air ~."~;;11H::r;:.t\:..rc:s:~l;o\re 35°C it. roducon heat aain from
I

-I,:.h0cnviro!r"1c?;t. It ~:~:::o!::':::c>.1.cesthe. coolin:; efficiency of
\ .J

evFt~~orati(]n l~c'cjusc rwst of the cvapor2.tion t2J.:e place from

tl:0 clothes. :':":,2 ai;~vclcci t:l over the skin is also reduced.

1...~0mal rt}sir::tnncc r:.."Ovii:c~l by" clothinz- de:~ends l).ot onl~1'on
,

::~,.~ .1,1~:o !"J:'"r e:-..-:-:
-----_..~--~_._----.
't:!-.8 fo.trics

~r.c ur,i t is 'c10 •• :~or:7!rd:)USinCS3Sill t. e.nd cotton undcr\.lear--_ ..--'_._._-_.-_ ....•_~ ...-..'

-~_.,~.-.. ,~_.•... "

is exposed to ~:ola:!:'::"2.di:;/d.or:. J'L.i8 cloth:L:1;; reduces the solar
\'"':i ,

Leo.t cain. r~8 clo thin.:; :r,:'c'.:.cese~.r'?:,'.o:,:,~,ti"'Ie ccolin.; cffi.cienc~y~

coditicns Hhen SHeat

is increased, .; .l.
,. U 2_:lve:-.~sephysiological ef!.'ect re:::nl ti!1.s

'. - ••..•• ,•••••.•., ••• ~~,,: ••'.\U, ,' •• '., -',1

.. 1 ' ~._r..Ll):cc . t for l' c:_c.':, COlC.l:T :.:

P~::~j~1~3.bIlit.- cf 7,::-:'0 clo~iv:~~.
-!

~., "'1

I -- -1-
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air tmJ1~•

.•.•0)1 _

r

tCl~lP, is 50° C cor:::'0s:::~nd.Gto a v.p, C'f ~bm.-nEJ'. or aprro:Y.ir.1atel~r
i)
the V,:", of the s~:in '.i~!ichis at a loue!:' temp. thM the eir.

\lJ1d~r such conditi.ons c:vry.::~or~tionfrom t:!8 rJ}:in is ir.l~'osoiblc~

At'i1i.j"hcr tC:J:::craturcs ti":e iru"1.1A.cY!ce of hurlidi"bJ on the rcspon-
,

8CS Decone rlC!'C a~~:ar:n-c s!Jcciall:/ on sicin \':cmess, sldn temp.

0.nC.s'.rC2.t ::-a-:c. \',;:Bn 211 :t~e SlfC2.t f~C;.1 the skin is evaporr'.ted
• ,' •• _ I • "'~_'-, , •.••• _ •••• _ .:" '. ~'." ". ~.~ •••• _ •• _.A ... _.--...- •.~__ .•.••

t~1ecoolin.:; 0ffici.~ncy :.~ 100 rc:rcGnt~ B-J.t2.S t~e evay,orative-----_._._.~.-~~~....- •...•..•..... .- ."~'- .., ""~""""--'''''''''-''''' ..
~ _ ,., ~.......•,...._ ...•••.....•~_•.....•

2v~~-,or2.tcd c1i.sc:~:l.:or-:is c~.used by E10ist skin, 'E.....en s"/eatis

absorbed by t~l:~ clo1;]:-f~~~;.;-nd is CV:.l~02:ilt0G. !.'~-:,/)r:lthc~. T'nis
I

~e2.ns some of t~le hca~ fc:.' sva:-:crtltion. is toxen from the surro'.l.-

SE'c:-::ete iT,orc s"'ieat than that equiva-
• - "'. ..._ •••• <- •• _ ••• ~-----------~.__.

la!1t to rC"c!,'J.ircc.l r:oolin,~;,
--".~.--.

,

Ec tn.belie hi~at: !~,:.::-:e~li:o<.l:.r,,
cont.i.n"JousJ.y f.:l.'o(luces heat throuzh....~,_ ... -'"

t::e rrocess of r.ll:::;C.l:.<;}'l:-:,,?_ Only 2~_:._'f~~i~~~~~~:.....~.~_~:~:energy p'rod-
"'-_...-- .--~-. ~-.-i-.....

Heed i:: ntili~':c{l 5_:t~.~'.:cb:~:::'i, ~:.';~::'.Jl1::rl'=;80 >(n~ccl1"1i of the.' heat
., •. ,1- _••_ •• ". __ ••• _ ••••_......----- •••_ ••••_._ •• _
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to t~lC f01.".:lula;

l • .:: n 2" C - L = q

(,
l'., is ::,!et2.b01ic1)~~2t 2.nc. ,~ 'is -ti)c Cl12l1...•"e :i.n the heat content

nt aro',UlG. 37"C. l'stc:":01ia heat :Dr'Jduced (loycnd c;=atly on' tho

pcr::an is clain£.)" [;(;2,"iY \,:orkcontinuously I'01' a considerable,
i

t.lx;:e. L~Harm cl.~~:w.tcc~s OV'8r hoati11G continues S",,"ec::,ting star":;!h

IJhj-::::iC2.1 c::fort ;;."c-l~~ c::'iiron:"Jental effec.ts&
I ,

CaUGF.:G :ncat c:.:ch:'':'j:.:>J f){ it':.:"? body 11:/radiation ?..lld convection.
I,

This h8at exch~.n,::e~;:.("~.,~tl.:r rh:pe-nds on (:dr veloci.ty and C10tJling.

air ten}). resul-~;sin tho illCrG2.G2 of s1:ill '~c:mp:l and. Svfaat rate.
Irfhe increase iG dcp<:L~e:tlt.on c=":.i~::t:!.r.G' .:li:L.~wJ'clocity a..~dhumidi 'bJo

/

, 0 Cih~J~t all inerease -L"Yl I-L.R.T~ of.1 !let:.
~.",".""""'r..Y~_ eee"'l'7'.J.':''''''!~;I'''''~~~:~_:e~.t)w .'G'if;'": ,rc.!e iber 1J. ;;t:x:.." ~n~.?~c.~1.~~~e~,l"_:~~,7:~:i"C

Hou.:-:'htca, ct £,J. fou!Hl Y1tit, on .:l.Vl"~ra.s8, a.n inc.re3.se. of. 1°deg. C

hOD b" 0 t:. ::'~lC'-. {I".~. ~ ••• / ~• ./ u. ..,.;>_ oJ.

"
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~Jr~~.:,...•J.! -'-}--e"e'I"""'Y"0" cO'lfo..'t 'i'lle e"feet"_..l. ..••••.• I", '...•••••• ,_ ~10 .•. ~.,- - • .•• ••.•

ca,rl not

lo.sical

up to the d.c~iJ!cr to incol"'por2:t:~v;;.ri.ouc f2.ctors in creating.

a p~cc.olo:;ic,--:.l~yj.lc2.sJ...i'1/; o;Pliror.ncnt. The effect of subjective

•.

co;ufort condi ticnG of J,,110 cl1viror.;ncnt by a vGr:r &';i1-'3.11 m2..t:""Tl;.tudc.

1>13a matte).' of fe-cct ';ihcn ::.nJ' diffe:rence in comfort level do
(v ,
exist. due to f".11Jj,:;ctivefactors, it is t:Bu"uly smt1l1 and do not

be over estirJiterlo Subject.he factors have great psycho-
I .. •
I

.:ra-;:o:::t2nce. 'in.'~f::fl-u..&nce of the cclou:r scheme of the••. I • ,

I
I

of ttJ.e cnVirOnIJCnt or vim! oatsic1t: £::J.y, i:p.."'een la'WUas opposed

to bare S3.'1d.y THltch, ca.."1 :not be over cr.lf.rhasined"

. established phC:lo2enon •. Wt.c:na. l)crSO~ c.ccnstoffied to live in a

cool. qliH~ate is suduenly i -r..:;:a..Tlsferred to a hot climai;e 2. series

of l'hysiolo-;-ical ad,juc;tcCllc ,rill occur ,in him. These ad,jus1zlent

eXiJosu.re to heat. Jn~3GaSt;)l" C:~Of;;u...."'"'eto heat ability to do
,

is illlpD.ired and hi[..fh'dCGFCt1of subje"ctivc disco:1fort occu~. It
I ".'

t:.J:es anont 30 d2.Y8 to ri.~(.1.chfull D,djus'l1uent in a uhani~'d envir-

dep0naa first and for8mo~t on:ml

" .'~
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J.•nc,.e ....'~,:>.1 ;-})'l'it--,.. ("~l'" r"~'x~,;,,"l .•.. " -l-' h 1" .~- •...••.:> •••.•u _.•'.I. _~.j ..•••.•••••.•• "'-..J...~._ S':lcn.""l.nzo ":>,J..v!10Ufj'. persons ~vm.g

in the tropics can cetter Cl'.dtlTe hot environments and have become
I

u3ccl to uccC:':jtir,: -,' disco::.fort clue to heat, this Eeem to have only. ~ I
slieh t influ~nce 011 tile '~hcr:-.~alenviro21.Ll(mt which they ~d.ll

prefer, if &iven a clOOicL.Fanc;cr's ~22) study betHeennanlsh

2nd incrican s2r;:1'1esQndI l.J.:.is' s study cf Chinese and Hestem
! .

zubjcct~17) GO on to "rove that no sisnificant difference in

comfort conditions e;dot betl-reenpersons of different national
:J:o. . ~.

{~"eo:;1:aphiclocation. ',. ;.,

2.3.2. ;'(,--e: 'fuc:::-esec" to exist i!. d.iffcrence in comfort conditions

be~wcenyor~ a;e persons and elderly persons. But the difference

bccor:.:es nL~nifico.:'1t \.Ii'len iroups of very old ace, soya group

~rith avcra.c,ooea..;-z of 'f) is considcred. One of the reasons for

is probably teC2.USl'tile activit-y level of elderly people is

10i.[hence t!!e:-lprefer a sli,~'htlywarmer envlronmcnt~. Th~reis
no diffqrence in o,x.;io>:"G.condihon cet""Gcnboyo 2l1dadults.

l1ut d2.ta on chil6.ren sjl~cially pre school children ".ere not(~

avail2..ble.

2.3.3. Sex: 'Females [;eneral!.y p:refor l'!,''-"!:rcerenviron'llant wn males.

'lhedeG~e of vi!.l'iati0n

studicO'. It va.~cil::; .froj;)

s~e~to l~ve been different in different
I

003"G to 1°C. 'j'he difference might have

~ei1 t-:.~J.2to diff(;~~c:nG(;S~ <.:lothi~.::.HODe..-'"1also have a slizhtly
I

c).oucr .:1etatolic r2.-i;cs then l!J:':mo :~:'1cy clso have n. slightly lo~-!er
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I

st'-1~l~'~:~:lO\,tt::~~t<::.:O~::;cpllc[;e 2.,:0 S'.lbjccts fz.t Gl""Ou!,s prefer a
I

tCT.lyo :-~T,~)ro:.:i;:=iJ.~.-.,~ly002;' c lou.sr than '~hin ,GTOUpS. So he' conclud-

C0f.1:.0I't c,;::.d..£ tio~s of spd,::n't;:::t'y cubjects\lI
I

II:t:~~c of food Cn.USC;3 2. certain increase .L'1

... ~:'.. to have an

are uoallcr ~nd hence lcsa

influ2nce on tj;,J~y:nlcon~ori;. 'j31cincrease is hi;;hest ~or protein,

c\lb:~t •.:.nt.tv.lly 10'..!,~r for c'lrbohyJrates and SJ7l8..11ent:for fat.

t2J:C:l in "t:lf: l:i -:C>.':::~1\ihiG~ is \-:~er thQIl other rooms tcc2.uee
(

- •• I
proQl.i.C"t;1011; "JindoHs

ventilation, Al,;o ti'<O f:; rut in parts of. the house ",here there
I

is no scoue of em::;::;vcintilatlono F~''''I/'er.i22'J sums un "After a
• I ~'" '. •

hc"vy r,:c2.1 ri.ch ill ",:'ot",L'l, influence coul,d1)0greater, probably

It has tee'! d'3scrib0d befor~ that coI:lfort de?ends on various

facto~:~Js fX) the de~3izner faced t!).e p~coblcmoof handli.ng inclej;en-

dent V2,:~.i.2.blcsf~iJ:lll.1t.:me0usly~ lbn.y e:'::pe~iTIlnnts have been done

to de-lice a sine:c scale "hiell co:nbinesthe effect of all these

------_._----_.,-------_--..- .._-_.__._-------
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sc~.lc:::•. ~Ul ti:..: :::~ sc:?..lcs t~2.'C collectively called :ihcnn2.1 Indiceso
l.,""

(~11,:J.i;1e..l in:} ic,Js li1ce _.ffictl v,:'; Temper<?tUl:\; (i;o T. ), Ccirrected

Hec1J.ltant 'i\c,"pemture ~n3.), Prcdict,'d 1-'our Hour SHea.t Rato
.-~. .•.""'._.. "'_,"..,.•.•.l.r.'~_.,~

~P;,Si1j', J:eat' Stre'ls Indexl tIl.S. I. j and mdex Of l'he~'llla.1Stress
. ~. . I '-,'';' ..."ro' ", , •• ' •• -~•••••,r~ ••"•••;••••,..•••~••~",.,....~~'"f'

\I.'i'.S.] have hen du;cri1:<:,c1in the appendix3. Of these E.T.
I

or Ce~.rx. is ~:o~d;lyu~cd. :211dunderstood". ~.~. and ~.C.I. ehaxts
. I

2.4.1. 8000 of the 8X])GrJ.mentC-J.l "l"Csults of studies on c(;mort zonep

as cive!n by Lip})s;::~rder\17) a:f"~sno,m belo",_

Inv i G tL:~-ator L.Jcali by GrOUl'of people Com.fOl't zona

A.S.l1 oH•.A..B.

\'!ebb

l'£>ffi

Sout::;:;r:l U.SQAo Her.:carch won:er
30° 1~0rth

Calc~tt~ Indian
22° l'orth

Sin{;;.::-oX'C I':.:u~~,G'ninese
dlu.Horial

f,
Batav.!,:i Ji1(~on(:f)i211
o I

~ fuu'\h

.6tl to '(6

77 to 81

";U to 7'J

Bllis Sinc;apo:~
i-.:q ui tot'.i:1..1

I

;:;uropian '(2 to 79

DUS is i.t:te:r~0'~in~to ~9tc t.l}atHeb1)And :Ellis arrived at
I

clichtl:l ciiffcl.'cn t; re8ul'~;8l:21der sirni.l::..r cor:d.i tions. This should,

not. tc attrH,u'~ed to cliffc,rcnce of sub,jectlO as ."..sicn and Europia."l..

In t'oin conn.;cti.on I Hau.lll like to (lll,)tc j,i'ct.:1.:;cr1 s comment.

"- - c.)D.f9rt r.;~u.dy by ":;11.1.8 X:l0nG 152 ~...u:copian :.L'1d Asin..."l residents

I.

I
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,ellis found no difference

between tlie ~\~'o?i21ls:l..'rld .:'~1i2nn. In a"'1other field study in

:Jill ...•~porc, iZ1Clt:.dbl'::; only l'~ :;ubjectn \h~hb found under approy.im-

ately thc S,:'!j":iCconrli tion C!.3 i-J.lin, a..'1 optimal teiUpcratu.re of

..
2.4.2. l3iocliJ:l:tUc Ch;:"l:t: It is Jh~c:::vedthat IJ.B.~'. values correlate

Duch c-3tt'3r \'Ii th subjective judt;eI:Jcnt th~'r1 B.T. valueso

V.Ol:;;)i~~(~2,~)ar..,'1.:c[;ti:<lt tbe),'Cis no point i"n soing for complie-
.• 1 ~- --~... • • '~"~"'h•..•••..•-._0

ated calculations in c:mdrt:cting a sinGle fic;ure index, as all..-.' ..- .._ ,..~ ~
tl:e variables' a~:ccon"t:::olableby different means. F.cdeveloped

the biocliEatic chart ,.;he~ the comfort zones 30redefined in .
. ~

tems of iJ. 3.'['. ~d relative hu:nidity. !fu also charts the effee-
'. _ ...•..•

ts of air veloei ty and radi;].tion. '.Lbefon;lCr pushes the comfort
..__ .~..~...----_.' -

---" -- •.••••• -- t'." .;:a....-.-_ .....
zone upH"rds .:Uldthe latter drat-ts it dm.;m-Iards.

2.1;.3. Cli.i1o.ticdata of ;}o.nclc:Ce::;hhavc been plotted on the, chart 'to

shoHthe pcriod:; of coufort and disco:ti'ort and the decree of

devi ta tion from the co;:ll'ort c.)ndition. Six cet of values have

(,been plotted.

A. Set of data .L'.ldj.cating: cr".;f tine si t~'ttion b~sed on mean

monthly value.

B. ;.::t of data in{i.U:at!,ntrr.i;)t't timc situation btw'ld on meon

Do.r..thly "I/clues.

•

----------------~----------------_._---------
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1!wnthly a'b::91ute J:'~. rule!;7)in.

E.~__• S:l t of G'-l.taine!icabJl.:".:day <mdni,)l.t situation: based on

,
"lere cho:.::en for i..l1teX':pol~~i.oll.

ped a table indicatin,:; co,:llort limits. Ee took into consideration- ,._-._-.-__....,..~,~-,..__.: ,~i~."'_-..__- ,..;.._.-:~"""'~~~~~
c.ir ter:ll'. tCDl)0~ture ran~. and relative humidi 17J.<

. •• ••• '-l, •..••• '1 ..... 01 •• - •••••~•••:.: •••• h •••••• ' •••,•• ~'.-,.'""~

Cli.matic data of' Ecn.:::;ladesilwere tried, 2nd the ~sults were
! -

plotted as ShO\ffi in the fir;; 1f. ~le tables a1'GGiven in a!lpend:tx3~'
,

For this table <litailed data ]'/ac not nccessa...ry. fue (,;:::allhro1tehlY
I

show::;the lilli ts of comfort; t!le por.tods l:ithin the comfort 7..onoa,

,
",

2.4'.4'. J.i.::Ihoncytable: I\::pcndinz: on subjective jtld:;eoGnt Eahor,ey develo_
, I

•••.::..':~~ ••• -.- <'.: -..... •••• 4 •• '- -"'.'~' ,"_ ,,' .- •••• " - ••• { ••••••••.• ~-~ ••• -Z1I: ••••••• _

/-: -2.4.5. Conclusions: Il~~ "ttese ~;o chR.rts a reasonably clear picture

-can ro cbt<:'.i:l0,d,-bout the "litlati-:: s,i.-tuation of Bangladesh in.

rola tion to co:JiO:Ftcondi tions'. ~'ollo'..lbl3' conclusions ma;yeasily,

- ~-, ... -"""_.' --. :'~

cor.diticns ~ well aboV0 the cc~ort zones. Consider~~
••• -: •..••••••_.-.,.,...-.-.:.,: ro"' ••• j •• '. -_. -.' -.--.-.- ••• :--.-.,.,- •••••• ~•••• _""_ •••• --.....-........t

(, the absolute valueG tho zi tu<l.tioli is ,\-1or:ic•. S:> a conti.'1UOUS_._ .. - .•.....~-.. ....•.......~":' .•.•-'--_. ----

...
~\ ~..r:

move/,llm"!;of ah' b"tJ.;cc:n 1 ilnd 2 m/s in necessary to att3.;i.n
..- -- ..
rcasona.ble cOI.lfort level. ~'lat is the .••.elod t'.r of air in the ,

,j. .• -
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~.ffQct of r,:tli..::.tion

a..'1dlJall s .shovld be

,

~;iolLld 1~.;iJinirll::.:d. 'l~u':.t is .the Hindo~'1s

cha.cild.

" ..

cold ['nr1b"low the r.m.:lfortzone. Joiarch,

and l:OVCnl bcr al'C also

d...,.••.,......; ~

;
quite close to tl1e eomi'ort zone. Iiights

arc a bit I;;lJ:m but not very unpleasant.

So for three 'lintel:' ;:onths no oonfort ventilation is necessarj.

InCil tr",tion cf cold \lind should be rc Gtricter1 specially at

ni~ht. DJring thi s ti::(? 5U.."'1r2..-,Is1712.J-'" be clloHOd to en tor the

interior spaces 2.11dinso:!.2.tion of tile Halls should be ::na....d.miscd.

brinr:' L, com.foZ't cond 1.ticn.(~ ~

~.~,

,<
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3.1.0. V;:;~~':fi"L!:..:~ll\i;'j:~,',..lJ"u~.::._:: :J: i

Y'::lltilatioYl is I"S;Uil't?c1 f01: tJlree reasons. 'ihcze axe;

•.• E:,alth ..,-"ntLbti.on: j'o J",cntaill the quality of the air

in.i(\or :3.i:r., tr~~:.th:~veL"=.::nvitia.t~d by th9 process or living

.
hodt~ \'"o~.i;i.b_tI(\no 'Ihi3 Is 211 nbaolute necessity independent

of eli.f.late ••

B. Structolrol cooling -ventilation: To cool t~e fJtructuJ:'e ,~hen
I

its tempe:.'ature is mor" th[m the outside tem:rerature •. ThiEl.is

often te:rncd nn structl;z'al coolin3" ventilation.

C. Comfort ventH"tion: ','0 provide th(n:maJ. comfort by increas,ing

i)cat loss froIj "t;~cbody throU[;'h eva)oration of ".;ater from the

I,
I
I
I'I:
I
I,
i
I

, ,,

i,

b:1l3y. :.lbis is often icr;-::ed az comfort ven'cilation. \.15)

J... desi[;l1-:cf ven.tilatio!1 sho~tl<.lse~tisfy doll these th:r:ce rf)quire-.

ments. me :02o.';11it-ude 01' th~ requircmentz of these three condit-

I
j.ons depend on the local climatic candi tion9.

'SL,,-,rontly t;"lis do not, seer to be veJ:'J important for Banaladesh.

rJ.t -~}tiGbecomes i2por~~l-~ \.:here flue' 168s cooking device is

used, speci2.11:r Hhcn t.hc f:L<.S'lic fi:r.'c l;cod. TIle ventilation
I

ra to should. Guffi ce to l~cPJ.) the carbon and other products of'

cnr.,,1;...i.sti.0n bcl()\.[ the l.';~l(:l h.J.L2:rdoU8 to heal th .•

+
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b t' 5 /)'. , . t d . • "70 c) T ia au , f..t.T!'. u:: \:.:~I"er ",'2::0ur .\.sa'tUXa e rllr ~...) ..J.l1 OCcup _

cd buildin~~~ir qU~Lity is ~ubsta~ti~llyaffecteu by rn~tabolic
(l activi t'J -"11d li'lil:C T,roceZGof the occu!,?.nts. Curbondioxide

nnd \Yater vapOllJ: [I.::."p. riicr.h:D7-::c<1fro:n tile ltUlgs. I:.:!ctcria arc

in:; or.:;;::nicL1a;;~ri:D.s<l::'e;;iycn off by the body, to some extent,.

dependent on pe!'con?l hy,jinc and diet; scoU.ng pollutes the air,
I

frofa both heci th <InaodoUr acpoct. \15)

3.2.2. Air b0cones na:•.••ilful whenO)::!L",ncontent falls belo" 1b _ 18

?orcent =1 carbon dio:ddo content ri:;os to 1 _ 2 percent. 'lhis
,

is of very Ii -:tlc si;;:.ific.~1ce .in stl'uctu~'es like housj~1.l!e..nd

school J:-uilclin:;'c. ::0 carbon :.!io:dde <'lidoxygen content can hardly

be t1ri.~das dir::ot crLteria fer the SJ:lecificatioll of ventila.tion .

indic?tion of :'oJ.lntion of indoorso'. Other elC!:lClltotlk..•.t affeot

the qu:D.ity of air i.e not riOeasily qunntj.fiable 2.A carbon diox-

ide. ,Givoni \15) ri\lg-::.~St~a level of 0'2 )1ercont e~,roo::l'dioxide

as criteria for :;?cci:~iA~;.;inj;,~i.U!l "le~tiln.tion in residential
I '

offioe al1dGellool hlli,ldin,;,,:•. ;, c".lcuJ.a'~ir.of rcquireI:lents of

y"ntilation on thlG c:l.Ziclio c-i.venin appendix 3.
I

..•. , .

..
"

• I

th~ m:.bjcct.ivc . "nereep tion' of"
- I -.J '!

".'
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of o0..our i~c:-:J.;ri::::c-If .; :nr.;i. t.i vc. .Tt J:; I;.O::-~f.i~n3it.i ya than.,
. I

in5-t::''''ir.,~iltclC~t::c~ic!-.• :"i'o!'t::.nateJ.:r 2.da-ptation to odour occur::;

•• C •• b t f'- ; ., .. ~..a-'-,.t~;'on qu;tc '-.hi ..•..,CllC\.-;,lrC:ln:; U 0.. CG;: c...1C:.'- !:..lnu~e5 0:'- i..' l.J,,~ ~~.... •••. i..~ &.•

level of od.ou~~C2.i1 b~ t,olc:!.'atcd.

It is .!:luch less stable: t::?_'1. odour fmc ct1cnical rnatcrie~s. J,s

in the C2.se of ciG~"'Cttc s.~ol:cthe intensi"by is increased durL'1ff

thc fiT:;t th=c hours and 'i" dec:ro<>.sedvCr'J slo\'lly after that.

Gonsoluzlo Dnd Pecori::!. ~tuc1ie(lthe affects of ventilation on, \

odour level 2.ccordin! to folloHin.:; Gcale. ,.,,
! ill

about 1'2 fC'ints ill the su'.>jective ccale. Tho J:cduction of 2.ir

Subject.be odour i::pl';;;sions ',;e:::oof two types: i.nst:nltancous_

---.-'.. ..
'( t
j",.

l •

0

1

2

3

<It

5 ..~-
.' ~

. - ..
':~.j.i.nir:i'-iJ.HeulenisOmc!l1t Ai:r

. m.,.c, :1'~1,
S::.AV:~ JOU.l'. ccc1;ion;.nrN. i.

:bfinitc of.OQ~. but not oojection~ble,
-... ... t. '-1 ' I~vrons oOJcc ~ona~ ~ ooour

I
I

Vcr:! stron,: <li8.J.~:rcc2.:)lcouour, :rc t to12rabl~

Ove;'1'O',;erin;;,IlnbC=ble ana ne.ur:eat:ill/jodour

te:<lp.frem 07 to 7 jO}, "':re C(PivF-ln."1tto increased ventilation

iI:midiatc ~.:..ftere:;:~tcrj.n:1.~'~sirl.\1~l-after one mir.'.tte o,f exposer.

'lhe f~rst ir.iIll"0Szi.on is usually lli,:,i1er than the residual by,~

of 5 to 53 cft. por I.:in. pcr per:~on indicatinG' :::iJ.tt~-eaoc in odour

i:eqlured ;:'0:::' Iivine s;" .:-~ce:.jII
j"jX;.~h 197.1 ~ 103 - .i •. l .•
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302.5. Eo;.:1 :;~1.\r;::nti.12,tiG.i~ i~ irJnOl~t~;.nti~l tro;1ice,l cotL'I1.t!.'ij~s in S})2:.CCS
,

li:,:.:.c kitel:cn, b~::h,c~;co
,

s}:cciclly

Iror tl:'?se

,.[henthere is no external

spaces to h~ve at least.one
e::terior ;.!all al~V0 eye level, when there is no

forced v~ntnatic):1, Givoni \15) 8UCccstna minimumof 0 compl_,
I

eta C.l:!"C!!;]':.:1Sesper }:our I:o~~toilets.

C=bonxirle is produce-l due to inccI:lplete combustion. It is'

toxic eV~:1~t a V01~ low concentration of 0'3 peroent. In 'a
,. ,.....•,.

COllntr'J like :i:.ne'laclcsh \'there possihle CarboThLIOnoxide concen-

tration is at the ki tc11e,i only. !l0Seno p:t'oblem. 'J...'1erequired
-.- ,'~ ••.L' .;, :M\I't'.

air. chan.:;B\-lill trJ':c ~;lucc throu{;-hthe cracks in case all tho

\'lindoWE l:e:cc cloGcclo

In Ila.llcl:,cleshsituation it 1;;2.yte assurced that buildings ,dth

",hite ext9ffi8.l colour, m"rlitunto h.i.eh thennal renistanceand
I

10'''' bat ca}:ad ty =cJ. !?l'O!,crly sh2.ded WinQOHShave a daytime
I

indocr '~C:Ij'peratu.:L~~;:';:l.=:: is o'J.tclo;)l." tertiI> in t:b.:.de. furk coloured

t-""''''''r -:»t.l ..••'" l'S ~j.-:I"'\ ••.•-'. ,..,- •••.• _~ '0""(." tll":.r .•..\..,.";.llc100'r terrp" In an;.,;1:>1J....; r,_ '. :..... ):........J -'... ,:',.J.:/ ".:....... _. ".J.. '-. 1 vL~ .• .c • • •• .t. •
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Eeal th 'lc:ltU"tion is indc~,0n:icnt of cliw2.tic cendi tion but COffi-

fort ~ntilntion is

...of tl~e locali t:r. It

wi thin tho cuildinC'.

,
ve~-:rriuch deNmdent on climatic condi tiona

I -
I

i6 a function of the tC'lnp0r:J.tu.rc and yapour
I. -,', ,

I

;,'

I
Corafort vcntilaticJn h:,:~-0 consider alrJOGtall tl,e !,hysiCal, phy-, "

Giolo~ical and s0nsorJ ns!~cts of the c~dy'in relation to its

environmcnt. i'hysica1' asr,ects are r.Jetabo~ic heat ])J.'Oductlon, COIt-'

vection 2..'ldr::diation heat exchan.ge, a'ld e'fa:;:,orativC,he:;i\ 'loss.
, ' ',.

Fhysiolo~i~nl ~sr£ctr. a~ circu1atorJ ro~~lation, that is !n-

crease or d0crcase of hlood riow, sweating tl~t is passive water

froc thl'! J.1)n';:3 ,~ndsUn ai-,dactivs sweatir~; ,by secretion of

s',;cat elands, irI_'1erbody 'and sJrin tcm:;;erature etc. S:>nsoiyas-

.p~cts include subjcc.1,;i.•!;~ :xn?onnc~ like than!!<ll sensation aJ'ld

;;,'var'orat.ive coolinc r::q:>i:::ed(1:) in 'thE' re:rolt2.nt of the meta-

:i.s ~u,;;C!stcd to 'be 0.1. There is

rcascllc.clc incre2.::;c in cOl.lfort Hi.~..h "the lilcree.sc of velocity of,
I

e...i.r .U2Jto a t2:~.:£'I.~tul"0 of 3SoC \~~::i0p).ACoO,,-e this, the convec-

'diructi.ol':, ,'Indaftc r ~11<'.'t,;,myr:orc blcl"C2.Sein Vl.e loci ty is of

no .Gi011ifi.~2x!cc.

(

J-

'r,-

I••I

i~
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3.~.3o Ventilai;ic.n is r::".tthe cnl~~c.(~rel:::1.inin:: factor; l"!l!?"c;1bolic heat
,),

ra te, hUIJicii ty ~:':liclo-:!rin.j' cC':lc.itions .:'.:ce also si~ni.fican:t'~~)
I
I

f3CtOrs. r;OHC~/C'i:, in hot ht(-.:id si tuatioll lii:e fu..'1:;ladesh,~incrca:1C ~I
I'
I

in vcnti12'tion is
,

clrr.02t al~..';'~Y:1a~so~irl.ted wi th i!l1~"'rovrd subjec_

ti vo comfort.

" .

•

(,
• I.~

",.~ 'j'.
;,'
"••'t
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3.4.0.~~~"~:,:::Ia~:'~;~:r~~~:~"?~'~'~lildingt~l(QC pl~ce due to the prcsmlre f

I
:;.rJ.dient :lCC:COS:-.i it. ~:.1:~}~i:':;ssu.reLT<:ldient is cau8~d by t\-ro

~O~Jrccs.

B. 'funpcratu.:r-.:! (,lJ.dicnt :Fet'/ccn indoor and outdoor air.

3.4. 1. r.:.b~~~l fo!:cc ~'~'eneratc.':;bcco.uce of G.eilGi ty diffcronce bc~reen

indoor anrt outdoor air cauccd by tcr::perature. This is also

influenced ~J the difference of height::; of the two openings

pl:ovic.ed. 'ihis i::; knn,rnas s tack effect. The fomula for detel:'-

nination of the force is Given in the appendi.:.:30

3~t!.2. Van Str-cW.tenet al s~ the.t the contribution of themal forces

~;to ventilation iz quHe ",ua]."l,::;pecially duri!lg dr:y time \/hen

the temperature diffe~"nce between indcor and outdoor air is

cma11.~27)But WebbarCUGstllat themal force is of considere.b1e
im'f.o,,"+OJ'lc.e

lin ;':a12y::;ia\cliJ:1ate is 'IQ:!:'J simi1= to Ban,<;ladesh).It i"s .

ir.r.,)cr'tal1t beep-usc of tHO ilX:z.sons~. ,,
A. Outcioorair in :>-::il1fU:l' a considerable time of the yea:r

B. l:ccause nur.~~:Drof pcr;:o!ls livin3' i.n ~ room is hiSh and henc~

~ "

t
tr

'tJ' •.•~.•.1. •.• he;l.t .?,;vi r.~oistuY:'C b;;:..l.2J1ce cquo..tion io Clvcn in appendix 3.

l'" .

<.1.,
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pressu:!X!in reduce'} on the lee u2.rd slde Imo;1I1as suction zone.

Ai cq,\i.:l tion cxpre:J~.i.ns air flo\1 tbroueh opcnine's is ~ven ill

appendix 3.
'lne effectiveness of a particular Hind to flo,,, throuzh a build-

in::; depends upon the $lleed of the wind, the direction fraJ:!

>:11ichit CC!:1esand thc frequency \'lith ~rhich it bI01'rs-;" ~

i
"I
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cO~lcr.1Cnt i~ the r::ont :~ic)ificnnt sincle~.::"..
( ••.•..•..in

"\

I
;.7.'>T::::.'I': : '45 h----_ ..... -~--_._-~_._.__ ....~---_._---.•_--.._--_ ...•.----_._---_._--_.\'

I
.\

~"n '.'-0""- ;:.t thE) b:.:ly level is the objective
••••••• "',-' •.• l":>

t::> be :'.t;;.:!.in~d.nxt L~~::i.:i1:.":i voloei. t:r if) a.~taincd in case of

i '. does r,ot al101.f enough time for

the ~i.L. to iJl;.: \fi 'til tl~C ~i.r in:Jidu the l'oom Old it does not

"1 " 1 . •• . . I '" . I<:'..L. o~.,.r..::: .:;) .:c~aC.l r'..L.'. i,;q~ CO;:nC1."'S OJ. -:'.lC roOl':!. 'fuus the aiLl is

GVapO:.'llti~rc ~ooli..~L. :-ljlC air u.OYCffie-il t::: depend.on the foLlo~"jnc

.1\ .• "'" L.)ca:~iunof buil<1inJ'fJ ~lative to o!!e ano.thcr.

1). Fosi tio~ of opc:lL-<::s, c.:,th inlet and ou'tlct~

~. Size of c~c:niJ.1J';;, bota inlet and outl,~t.,

4.2.,0. }'_~~1'::;~Sb1!'I!~;Gl'Il;G AI!1 l':OY...:'!:::::;'l'
I

1;)C2.tio:l of b'-'..iIt1i.'1C:;~'~h" .:.i::: f~(,...jll~icle the buildinG depends,
I

011 th<: outsi.d0 air V0~.OC~:.y. lIcmce the air flo,'! around the

b 'l~' . . ,/ ... t' . . .,.. I " t d '- .t IfUl. ulllC ~:; ~1.:-..1!.;.1C~..•T". ;.(\, [ji,I~.J.G.:U:2; la:r.rl...y sans u"'J ~ se •

I"'(.\1.(,r" c,t, ..•.
• 1 j' .•. J:. •.••••

,

\ .
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ldr tIm" in a Gridiron lz;yout, long ~lindshadowis to~ed

Pis. 12a. ,Ai.rflow in a checkel'-board llWOut
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Eased 0:1 c:cr-cri:"J~::ts ~:.:3c()cia tion .tepar1ment

SC'ttill':; in 0p'J!1 c"t".-:t=:,', sil:.:;I'? bileinG3 are ::hced in a grid-, .
ilX111 pa.ttern, ::t:l:;1C:1t cir zonct: lCHO-J':d .f~'Om the first row ",i'll

t
oy~rlap the second ro,.:. A s~~2.:.ingof s.~x ti.Ees the u.l.ildine

build~lJ'S \:ur~ :::ta..g(:ercd in a ;:;her;kerbo<J.:r.'ti :p2.ttem the flo'"

1:? a .,
1,

In a recQ:lt s1'lUy done a;; ti'.f) lhiversHy of llii.nburc,h,. Hlkteiiir

:1D.JS that; lilt i3 clear tr.E'..t a<.~.11'l'Ltatc ,.d..ne. velocities B,t the .'

inlets foJ.'"GlbillJCr vcntila.l,,::.on reQ.i.liremcnts can be achicved~at a .'

rclo.tiye1:r short ~;f.'a.cin;;or 2:11 ". ~:-:i'D~:)cntlin{; on tile direction
, ' .

of Hind, r::I,D.cin,; G:ld IJ~I.ttc:r-n0: lr.:yout en D':l'\'JIilerablefvari.ety

.'.
, .of 'i'ror..ical. :,,')usJ.r.c; ar..d Mldil1g"

-------_._----._----_._--~--_.-
els. ~Lher(;in s(;o:-c of f,~.:c.;hcr st.,.;,~15~e:3iYl the field •. }1~"lever •,

of ~;:i.t....t.ati:.)il3 :.'\:~:Y, 00 2,:t:-rivcd at. :;'redi,r;tionof inl~t veloci t.ies
" '
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Fig.13~ In case tB' broader Hind ShadOH

and increased neeative pressure zone "Till produce better air now~
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Fig.13a. Oblique wind
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to :L :.'C: .~:,.<;". !.., .. '5(Ji~'0:; laj'G'lt \Ii tl: ohJ.i~ue Hind

~'l'\d, '1 C:':l"~'--'~' J"~yll l;",~.~out\.•i":'~1.....c~en. Q-;cu'a ....uind
••...•~ ~- .o!~~,~_~ .. _ I'-'~'_ ---, '--~'~:.~ -'-}.,J ~ _.J.

(;!;(:\/ hj ....ctc::.: PClfO}'-::~2ncc r~,::ardi.nz air .£.101'1around
I

build.in,:;'S'.

effect on \:t~l.l veJ.oci ty a.t; the ir~!.et.lIcd-s--eshan ~ much more,,

r:11C 1:'Cason

scX'..;)cnitl ~ e-f.fcb t
" I

I
for thi3 i::; tl~t

on U1Q buildin~ than ~rees. (27)

treeG I,i th ba=e tr-llL: of about

5 to 0 ,n. ::o.oo .•..e the t;TOWld::0.1101':8flOIl to taJ:e ",lace underneath

thew. It in not ::;o;'jsiole in th8 cat:;c cf Q. solid., ohstru.c'~ion i':com

l~ the t;J..~or:.nd level -as in tho C2.08 f)f D... h8'(:.::>-':. Tne c.ffect of trees

t;.-ocs r:12.ynot 1:8 ~!.~l;:-..::it::d,teo c1GGD to the tu..i1dinrr and too close

to .Coach 0 ther~ \... ..... .

Orient.:2tio.D: .:'1.::;PC:':-:C11t}.y i!t SeCiJG that m2...v.i'"!llli."'ln.ir flo,,! 'l,V'ill be
I

, I

be oiYLai.xlcrl Hi'.•~::~l'.;.11'-.inl:~lt '.,'i..it::.v~rf face tiw ..•.:ind directlyo Butv •. ~ ~i
Gi\"o.=1i \-15jsnoHs tl:.~:t it ,i~ T10.lc :'"';[;" liho outl1..n~sof air flow in

th8 Cc:..3C:S\';~1en Hin\l [!its h"~r-'.'.""~ir.ul~•.l~p ,)•...(1 ,,:hen trind m.ts at

an ,,;a'jlc i" cho;min the I;::::;.:~'~;".-Ji'l=~:::~~~e'B' g:r.8atcr velpci-

ty 1.3 cx'o<~tcda1O:1,j' ',j',,;., It,ce',"::-'}':; ff,cC8 ~!(l the ~linC.shadow ie
i
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co::-::cr:; of t::e in1.c~ ~.:::J.J.. ~::.lt~db..:!i the \:ind is oblic;.ue to the

t~.:es the 3t~~:i.:;...,:tpc.th. 20 wt.l.;er Hind flo','l is obtained when
•

the ex'torn2.1 wind is pc:rpt~ndicl~J.p.rto the inlet. Fig. 1~~ ex-

?~eob~ervations a=e Gi~ific~t because it eives the designer

I
S()!lle free ,'lay in "the locltion of windo',!s. liE' can take .:.dvant2{\'a

of muxi..-:nunbcnDfitc of or~C'nta.l~ion il' relation to Dolar rou.i~'

tion, "nd alGo ma.-li."uJ."teIthe '''ind floH by various loeation of

Hindows for optL~~ v~ntL]a"Lon.

4.2.3". ~XT..:R1.j.u.. I.'£:N1'UrL..S:

I

E:dern,,~ featnxes of the 1;uil<1in,; can Gtrongly influence both

the indoor <U:t' flo\; [:.,0. t!1c: initi2.l velocity at the inlet. Ex-

temal ica.turJ:s ne;:'<1 c:;.r.efu.l conf.ddcra.ti.on rC.~.Y'dj.ngsolar

th2 .i"r..c(=~..le, 'L' chapcd layout and p,;ojected
":.", , i:

!,ut the in] ~t ";lindows in "din(~3hadOWSrlao.~
--,\.~""" ' ..
r' ',:

• J J ~'t'-i•.
I ~ ...' _~~
',i ~'~",.,.
, , ,~ ..

, j , "

. .' '.'



, ,,
, ,

. .
, .

;

I,
~

.•.. , ', ,

i,.•
J
I

••• J; ,

Fig. 14. \lindows are on adjacent' Halls,

wind perpendicular to the inlet producing better air flO~T
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'.:ind S!l2.dOH \-1ill be

So fl"C~l vc;~j.;ilo.t.~~npoint of "lim., in j}:'n~;12.dcC"0, the

~

ml~ch 2.S ::.ractic~blc. If the t-lcst r:nd "is c:.:t0:nded forv2.rd, it,

east (i.ir2c tion.

Hind velocity eubst<'.1ltially.. Van

in" hot hTh~id climate like Bangladesh •

.•

,.rhen the Hind veloci ty
\ . .'

tho velocityincr~ases.

16 coch 30 ~u~ wire sc=ecn may de-

~bo~t50 pcr~cnt

I
ncc~scJJ,

I

fut fl~' screen cffQct thp.

~. t (27) - d' ti•..q~l:"Cl.a 0n 1.0\:".'1 tiKt. .:!.
i
Icre<:sc th~ total n:)\r by

.Fly

Oblique Hind. seem to sli~ 070;: tho scre,zn beside~reduction in

veloci ty. 111':at is ti~eae.verse affect of screen on venti-iation

is int~':H;lfied \:ll'::n the ,.rind is oblique. It seems to be.a better.,.
'",

idea to "ut t!:c i'ly screen over the b2J.cony than on'i.ridi;,irlual-..
'.:indott:;. :rn tha t C<:~.8e ,d ..Jld has a lareer area. to penetrate through.

fut Ht.: •...••~':E.rin:; effect r~c.uccs the life of the screen.

flQ\'" ...
••ma.y

EcunurlrJ ".."alls arc ~r<:Jl-j CO!:1non featn~:; in ?eng-laded'!. housinG"
I'

a.:re:as fo1." rensons of Gec~u'ity, l'lriv?.cy, noise and d.ust control.

r.tlleir 1:~.i.:;ht 2!ld P~\.»:i.':1it~rmay drastic<?11y l.~duce rthej~10'" of.. ~~,
tiro ::''ol' d,::::t cont,~Gl )mrj,ose". it is bettor for t.'1e ~ra.ll to be'

C L ' rt . d 1 ~ L' • 'ld' ~ 'i' ".J ",0 b ..l. • -j l~ C_l,,)se vO •..!:.C: OU.l l.ng'. '0"1'f,. ~:l.l.r

Hello in a::.c0cic.tion of trees
.A ~ I /

t1.i.:t"~r.t ~;:1i~flot" of"air -a.s. nhC\'l!l
l' .. ,'

...~,. ,
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,~. 2 .:~ C~;JS,S -/ '::IL _1l.':i:'j:

1 "L' •e. ",l.on. I ';1.. on P.ll~l t\.:o ",'nll s reg::;~dless of

, (0

.l~~lairl)~):::i tio~l in l'...:ln,ticJl"l to ....'i.nc.l di.:•."'2ct.i.on do not give. rise

to cr05S Y':,ntil::ticn. ~'iith or.e~:in;;S on thQ HindYT.ard side, only

\'Ii thou+.:~~:(routlet: ~-:':--~S:::'".:'Nsi:Jiliar to the front of the bttild-

ing, w;;..y c.0vGlo) i.1:c:c.orz. Such cOllui t::.on increaEcHi dincoLi.fort.

'''he ain of eros::: v"octilation i::: to obtain 2nd control proper
I

air flo \I t!u'Ot~:..11 the ~nt~rior.

/ZIY 0bz :ruc t.ions :.:i t~;in i t:-Jc S'p~CC, Hi th "ii.lld,.,ard and lem'lard
I
, ,

i~nll~E~c0croSG v0ntilation. Pnrtition '~~llz,

only Ch:':.ll.;C tjlC :lirGctio:l Cof the air stream, btli; r-:.~.30o.r2.stica11y
,,

!'eQuce it. l':u[.; nc.-.rXOH 61111 :1.~Otll doe!, ::>laD li1~ bu.ildings have

P.::.rtitiofl H~ll:J sfl0'.J.lli~'0 completcl~,r re~'forated or have air

o:,:cninC[; CV:2r~ i~ tho do~rG ln' t~'1~::l::.:J.'C kept perrua.,ently open.,,
So:::~0:air i!';o.,;c:J.::nt sj.tlt.:l.tio:1 in :r',:)O::Js ~'/ii.;hpartition walls are

GhO~t~l1:1 t!H~FiC'. '17. :I~ iis p;:(?fc::..<,~:~2.cfor the u:po/ind room to,
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Ficr~18. Balcony saini'ully y.tilised to aid air flow~

Sinele leaf caseiJent "indo\{opening outside serving the same'purpose.
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Hindo'dsput in 1-lider\/alls.
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at(:d. E'JilCy,::r SOI:1C i!j~)ro.)c:::~cnt3.r!UJ' boo LJadeby the adjustL'lent
II .

of th-~ d.e:tail::;of arrcrt.ulT.'C dcsi[::ll. \>;l~jon ,-:ind is oblique in rcla-

tion to the "'indOH , there: is a flo\-l of air along cJld" r...arallcl
I ,

I
to th\;. lcn..;th of the ,"..~J.l'~~~hiscreatc:J a small pref-:etU"e °gradie-

nt in i tn pa t~ in~:.:'l'JiJ")".:;:i flo1'1 from th:') high to the low prer.sure

ccctions. Ii: t,...o lat,::,Yu ;";indow3are provided at the up "lind

"lld d01m Hind sides of t.Je roo:n. the ventilation condition 1s

irr.n:co;red.1':reSSUXGd.iffc:'.~l1cQ2..'ldhence the ventilation may be- I
furtlwr iraproved nrovidirh e::ch of the t,ro ~lindo\'lSwith a. single

vcrt.ic21 p:,:,O,jecti~n. I

E.:ilc~ni:J::; Qay 0.1:':0 "tc dcd.:..{-;nc-di:1 ~onjuction ~lith the o!,€ninga
i

tal:.i..'13"advanta..}B of the did.) t-:all of' tho balconlesG Single,

leaf can0nent H.ind.o~.T8I)pe~ir~.3"outGide Qay also c:rcate SaGle °

effect. (fig.1C) ~ne iRPT.Ov~d ventiletion eLfect due to'~the
pro,jection Hill ro lost if it 16 put on both eides .of the

sinGle e::-cs.:,ivr\..'....,11 '.;itil \iinc'o'ds the indoor veloei ty is not

l~ore t.hG.!l 20 l:',::~cc/.:ntcf i:~1CCA:terior •. ~J.J. the improvements

SUGGCetcdDay d.ouble the 'aL10lmt,that. is the indoor':velocity

m",ybe a L12.Zint:llof ,;0 pal'cent of the outdoor. In hot humid

clim.:'1.te this level of V(:Y'& I~ilation is n.')t su:tisi"actcry.

l'1 ::?osi tionin:; 211o~~:ninC'thc:t'e 2,r-e tl~'f:0 uaill lJOints to be
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l.'cd, if rJe:z."':.:~:::!lt o:'c:)i...~G~:2::'~to i:c }j:::o\~ici,:doi::'lproper positi-,
01'.;"1:'7 of 0.0 •.....,; •...•- ~'lln .,.;,~ l.'"'1~\1 'I"l'l~"J' "D~_-1;<l ....•~ '.cr:,,~+-.,. D'l"'ide:~__ .l~ •••.•...I:",'" ....•..•..•. j'''v I;';.. ...,. t;,L_ l",;.J..., ~ ••••1..J.'"J _

t:1C roOD in to 'ce c;c.'\''lful~J cOl1cidercd 'r!i:lle locating tne 'dndo...

'"'S. A~r r.'~')t:ld flail J.1Cf;tl[' throU.)l the j'!Of;t uscrl 2.re<'.s of. the

floor sp2.C~ at 1;oi:Yl'.t:i[,'hit dopendina 011Hflet:h~r the

ar:; ::-1ce-;>inS-in bed, ei'tt1inr; in chaire or sta.'1d.L'1r,.

i1111a.bi tan t s

o..::::h Hhc~'Cfloor ~~C2per: :person i5 very S!!::?.ll, ro:mc o..rb extcn-
.i _. _~

sivel:r UGc:d fo;.""mul"ti::,lc })\1r~.:oseG. Eo attempts should be made
\~

co that flow r~t~ of ~ir =eaches all the corners of the room

horizontul~' ~n<ivcr'cically freD slce!JinG level (floor level) i,

standinG' le~/cl of aoont six fee'~ heir.:;ht~

In doublG hung and horizuntu slidinG \lindoHG, only half of

the (flaz:>clarea. is c::dlable for air flO",T.In vertically

pivoted ~:in'lOl-/shorizontal raover.wntof the air can be contro-

('lIed. Ecr.i.::ontc.l pivoted s:.l~:h\-/indOl'/:)can Eai tahly direct the

nl.r flow. i:'ut it dec:::,C'<lScsthe floH to some extC3nt as the~angle

of thC3sa::;h 'lith the horbontt1..1. ino!'C"-Gos. Horizontal projected

uind.OHZdirec'~ the .ail' ll'.i;l<L"llS a'ld is not 1!,t ul s1.u.table.
"

C~Cf.1cn:t Hindo':I:J '.i:UC~laltc ;::ostl.:,' t:.scd iL lhncl2.decll.are quit~
. -I' ."

f.<'.tisfacto:ry f.rorJ tho a.i~lflo\~ POi;lt of ViCH. It seems si.."lGle
,

leaf C2.SC:~isnt Hirld:J'rfS, o~c:).:in~ou"t2ide HQuld be more effectiveo

Vertic;;.J. of ;'.nlnt :i:.:: r.'iO~t c.:'.:j.t.ic:.'..l. D:~cc.nse of
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I .•
j •• • • ('". •

In.:!.inly dctcL'"':1il:Ca bj~i ts d~.~:~ctionon cnterine-. J."osl.tion'of",
I " " rt"~;~~':

the outlet \./i:luO,1[;sU::htly ('.tfect tho flo,! a,'ld veloci.ty';'~~ttezn
I -~

of th0 i.ndoor ;Li.re 1...cj1a.'1Gc in sill hoicht !JOYsi!;!1i.fic~tly
"

alter tho vel()ci~ at cert~in levels thOt~l the evoL~'air

speed of the \l1'Olespace Tr."'Y not chanGCappreciably. (15) ,

FlaceL'lent of t!:~ho:::i2ontd ]..ocation dcr-cnds on the configura,...

'don of the building' :'Jl<1.rlOGiUon of external objects. It

should be placeci ,.:here ca):irat'1:1inlet velocity 1'/ill be available.

'rhe in.t.,r,lal fW1.cticn of tho room chou.ldalso be noted.

AJ~::;!l;Jr:i.""1doorair ve1cci ty '''ill l:e obtained l/hen inle t nnd

outlet ',/.bd:)'''3 ::!oreloc?,tcd iJl n~'"TOWHalls of the room, 1ofhere.

I
"i:;,c1c:r \!G:ll:::th:l i1!d'J'~rair ve10ci ty becomereduced. I,fia-.19)

I

Flmnanant openinG's2:l:e to 'Le provided in a hot humid.situation

lD:c ~1~1a.d"e!.>hoIn d.rl~Jin..: ..:'ains l-!hen all the' c!o')~"snnd .vlin,cl~j'wfl

S,
~re to lk: closed thcs::; \:or~:C.,f; C;:!lRuct. In ..,;-inter "then ull""thB

I

doorE und \/i,nuO\-is ::lr.: C10E:)'1these pj.'ovidc for health ventilat-

net, a",e;nto G<:la i;o~tl inca. :Cut these should be provided on

"~ '

1
,,, , ,,. ,

I "".,,,. -I .,



I

4"l- % 4-2%

r.~"~r",1
~ 4~ _42 7-':)~-l,-e I
~ 5& 3!J ::Z9 •./ l<>~

ii---- ----
~ 5& 2l:> .<l€> col IIe,

~~ 32- 5&> ~I~t-t.-m=---' __ : . 'i'

.,

76 78

30 85 13f,

• I,

4-' 75

l"i~.

.~l54 1,0 G

54.\ 29 :31 ;:z

43- 12>2 :30 3

.~l35 25" "1>-

59 1 34 31..-?J___ L.____ '____

,.ri-f-1) dJ",f'cr ...":'t J' '-1'"'.f. "+]l';' f"";.~r.>•.: ,"".oJ ,.; '1 ..;.-....n"t1. 'l~•...•.•...: .__ .....• ,I•..• 0•....., ._"# •••.• ''''~ ~~_{l. ,1..1.-"'11 IJ~_ .•.,,", 0.• ':-0



.I

-----

54
-.----- - "' __ M __ '_.~' _

I

It is evident that air n611 tlL"Ou.;ha roOr.!depends on the sizes

of \-lindovz. S.~1C effect is i'Jcre pro:ni.ncnt ""henthere is cross

ventilation me ,:hen the di:"cction of wi.nd is oblique rather

than pery,endicular. Sizes of windows cllaIl,.,"'Cboth the avaraee

vcloci ty and fJa:dl:mra';cloci ty of the interior • .::.ffect of the

size of l1i:1<:0:':S oecc::w.considerably less when only one of the

--~'\

nen the l'Oci'.! is crose ventilated greater effect on the intcrncl.

i,veloci ty is obt:!.ined i::',r increasill3 the inlet and outlet sizes

sinrult::l1eouely. fut the veloci t~..doeri not increase b'J the sane

proportion 'as the lncreese in s'ize of openin,,'"S.ilie rate of

increase is ooze "Thenthe, ":ind is oblique than \Thenperpendicul-

ax. \'fl1.ent:1e ,'lind is oblique to. the window, there are e=ater
I

va.riations in the air pre!isure alon« the "idth of the wall.

Table 3 ~~~titatively show the effect of inlet and outlet

windowsize::; on mn.:(irr.u:l:md avcra.~ velocities. ilie openi.nas

arc sho~mas f~acticns of the wall ~,dvelocities 2~e expressed

as r,crcentaee::; of the O\'.t:joorair velocity.(15).ilie distribution
>

It SCGDS that both inlet 'nnd outlet windowsizes close to 'two

thi~ of tho full 1eni:th 'of the wall Give o:;>timumvelocities.

ilie table also :;::()\{'t~ut (:',C:::l,";C indoer velocI. ty depends L1ei.nly

on the si::o 0f ~l I" ". d t f it b inaJ10 :::::'t~. 1.0:::- o~::-u.nG l.na.~pcn en 0 s e is

inlet or outlet, 'Iin'::rce.::; :.~.~12.tives5.zes of the Duet and outlet
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\0.;'''11 inlet ii; ci.,:>.U i.nd ~:heimt~.:?ti:; Inrr.;e concentrated,air
. I

flml of r..xr.~,u:Jvelocity i,-;
,:.,_ •• J •

obtained, because it eives rise to

'vcntl,l):i effect I. '?r.i s iz t;I1o\-.n in fi/ ..'{'21" hl1cn -c:le inlet is

larci',; c.nd the 01,1 tl e t is 0:;[.:,11 zt.ir vcloci ty in ~he :t"OOL1 is redu-

C;mopie::;,sashes ?"1<1 louv2rs ?nd other shadinGand protecting

a.jOG!~•• ?tlf~CC influ8:Lcc ~l:cindoor air flo'.1 pattern connidexablyo-

air ,:.10.....u!J'.-IFudn. 'ih.:s c:m b~ olinina t~d iTf keeping a gap .bot-
<

pressure arove the \-lin de\'!

\~ccn the Hilll ~'1dC2....'10J,."Y. b. ~T, of four
i

irable. 'D1CJj~,j11itud~of
I

to eiGht inches is des-
I

govern the

di=~t!.on of air flo:/. At tin!€:3eclequ2.t.espace is not av:i.ilable

Icnvers ::.lm cr"('ate "rolli-nrns. 'lhe ])oGition of blades slightly

Up\.!(~r'!"h;,,,'hien if; r.~.:ces$.:!_:ry to }:ccp off' Hater, ITI2.Ydirect the



1'i.:;., 210 '-'lcloci t:l iz :reduced iIi th t.'T.iall outlet :t.'lO l~r5'e inlet.
Incr;"~:;0,1 vcloci ty i3 obtaincrl Hitil In.r.:-cr outlet.

,
I

CanoP"Jeuides the flow up"=UG. Gel' betwe€n ~Iall and canoP"J'
c.Uide th.J £1011 do;m;:<!rds.

~~~l
,~ /'" ----- --.::-.-~.---- -----.:;:

e"""",_~~i .~_~~~,.J__-,

'1-

..,

,.,
I

•••
I

PiC;. 22fl .:Ur f:i.C1! ::.::~:... ho ~"~:J~~t;rtJGUided hoi i;h Va:ciOUB ucvicp.s.,

•



In this c:)J!~wc'.i...m i t ;~ay tc i:1cnti:;ncc1that hot hU;!lidclilla-te

------..---.--+-. _._--_._--- -----------

in oftc,n aS80C.i:l.tedIlith ~lind dl:iven rains. Frotection of open_i
I

in.:; is nccc:;sa1.y. J.:~1~~_iJj1proV"iSioll fo:r }n:oper air flol" 2.nd rilso

• L• f d.
l. . L th bI 1'_' "-_'p~ ..,OC-l.oln.; ra::t r~rr~nJ'.raln, ~oce. er pose a pro em. l:-Ucn.lS&A:'-

r

r~:L' ct ,,1 GU~'u:'st'th'lt 'HI type of louvers can keep out \.rater

at ''''in':l'fclociti.cs bf I;m/s • Hith reduction of air,veIocitiea

bet\Jenn 25 and ~Or~rccnt. Howeverprotective devices of this.

nai~-c seem co~plicatcd and iopractical.

Tn 1;;ro storey bUildin5's air .flO~l pattem m~ be.different in

different floors. A co2ution Hlti.chis sl?tisfact6:z:'</'for 13==d

floor may not hI) so.! for u~~:;~rfloor. A parapet \orall may hDlp

the pressure build up above the firnt floor \1indow;.or some

other device ::;l1oald1;cused to suide the air flo\f properly.

So,,;eof tho n.00'l? mentioned jloint:fj are illu~trated in fiS.22~

~-.' -

I
I ,

. ,
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I
!
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5.1.0. Lcc:lis'oc:.':.~::-"12) ql;.::.litati'v'cly c:qn:"c~:,:cs the cxtrinit,ies. of

clL~atic vari~tions t:~t C~ be attenuated ~J \~ious means
by the cnrvc:z ~jhO;1il b:.:J.O\1:

f_1UG jjOC3 on to ;:rovc tha;; thoro i:J a de.:,'.ree Ul"to ".-melt cO:1lfor-'c;

l~.Jol C~ be aehic.J'cd lij: the r..e211S co tar c1isco.s::;cd. 1!ur'~her l;)Ore
I

it \1US fo~d '(.:l2.t sh.."l,,(t~jgdovices, vccitatio:1 r:ld other struct-

ural eleoen ts nccess~"'Y~or thermal e0n.~rol, s"",etiEes ~Iork
,

a:;alnst the p=inciples or ~"'l\J}jer indo;a' a.i:r flc~l.

SHC2.'t i~ th ..; c:ost mu t~blc r.lcans to up:--;roach ~tt.:U.."'llent of

cornfo:::t level" ?or cva:po:r~tivc conlin:; :::\t.Gsiv~c.ir cha."1ge2nd
..._ .._.~ "--1' ..~'-'.. __..•........ 1, ••••••••• ~,'.iA~ .•.•<>. ~

conside:rablc jJ1d.o';'rair ~,cloc.~t:fis .re'lu.irodo l:.bout 10,000 cft .•

par hr~ of u.r vollZe per ~)e~sonis nccC:SGary. If 'lIe cor..side:r.---:'"- ....~...'...-.... _-t .... --. -..-, ~.._''':''~-~,.-"!""~~-~,.~...--.
th.ree person,; p"r'room ~.v(llum" of :;0,000 cft. per hr. is ncce-

. . ._~. '-..- " ~ , .-_ -- .
GC?~:r.~~lis for :~ r-)cn qf volu-:lC:: 10'.151.8'. cft means about'

25 .).ir G!l~C..;g l~el.'houL"~

I
5.2.1. Calcu.1D.tionof air

.(OJ ,"" ':".. .,,,,.'.....••. C'iI.C ..•.•1•JC . of +he boo .',.tb:~o~"apo!.'2. t.1on .. v..J
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I .
t h . ~. . "I" . .,. t d'cuea ::8. L" .1::.'2.-':c::; ...~:':' .o.lr O.J..i;:~:J.::~,r:lua c surrcu.'"1 l.n:s (ilUlJidity

i~ .:J.l.'.'!a.cly hi:.;il)1 r:~'o::c'r y;:loci ty 1:1 nccc::;:;a..":y to move the air
.•. I

of tno surroundin~ to q,uic:':Qn the process of cvapol'.::.tion. A
. ," ....•,", .. ' "'~'.. , ~',:;:,.,,~.'.•~'1

veloci..l~y e~3bi,:jl az 300 ft:. ~::0rnin. m2.Ybe required to keep
~_..-_._! .. _.._ ..__ _ ~_,..__.~_ ~4~

th~ continuous p~cc3~i?f e\-aTJO"t"ntion Wit:l0Ut the .ui~comfort of
- .... - -.... ,,'

wet sY.ln•
.•....

5.2.20 lb .::;ive 2.n idea of the 3..ir 1!10Vernc~tt 100 ft. yt:~rmin.• i:) nli.crht-

ly over 1 I].;:>.h. ~one ,Jilc'::: IXll"hour 1':::138 ft. POl"min.). 'lhis
-- • A ••••••••••••• ,_ ••• _ •••• __ ._._..,

accordine- to Bca,uort "calc (20) \.;ould d.i[;h',;ly exceed the

speeds uncier the: clas:::.ificatlon 'ca1l:t'. ;, sr:eed of 300 ft •. per
I

Illn. C.'_;>;"rcxbately3'5 miles per hour) HO<lld00 under the
_ .•_- _. --_.----- _._--:1 ---- _.-----

classific~tion of'slicht tirccze'. This speed will ~~stle lea.ve3, .
___ '__ 4._~"'" ••.• '~••• ,.l"-"'i:' - .•••• '\.:". ,1i'fIt.r;r •. ,..,.......IW'QI- ••••••••••.••' ••••bl"!".t,L'.•~~~~~~,

and c<lJ.l"l;efelton the fade. llny SJleedl~ore than that might;

~I
i",

hinc.er the nor.:nJ. functio~ of the house by blo\ling paper or
•

1•,,
(

and locatlc:l of Hindolls it" HD1 L".) a mistake to assume air vel-

Tn Eun.~ladeshair ::10vcnents outd.oors is not very much. Specia-

lly it is not so UIU-inSall ~'<lrtGof the uay. ::t:lmetimesthe

cab a:1dair is :::till. }'vcn \lith proper .size
,•.•••' ..-...... ", . ~ .~..:.',J1:{""""'U1.ff<~

!
I
I

I,
•.,

.'~, , .•••"C'-M" , ••••'~"

...~. .•..' •••• "':l'

'--
..,

outs~d.c i:: Vf':~.l

oci tic:; indocrs .1:;0be i:iore tiLlti t;O !,crc")!lt of the outdoo~

velocibJ.

5.3. f. 1\) I~ainl:ain thi:::: tl.,::iount of ~ir flo\-! th~ li'.:!out of buildings
(,
::;houlu bc) =)•.tl~2'Jt 2H {~i.nt:.:.!lCCS ~}:~::.t.i~~~rui:r:eddenoi ty. I':1a.y,n?t

•
=



__ •• '.1 _ .,
I •. h.i'
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open type of l<:~.yont.

5.3.2. ~.:.hc~'care ot~lC:L-' clj.Li~-;;ic 2."'1d social facto2':S described below

"lhich di,scoul.'a{..l"h~ the })!'Ovi~ion of winuo\ols ru.nnine alone the

full len;th of the ~l211.~:csides provi.Gion for la.r,~uwindows
I

inc)~ea.scthe cost of '-he
. .
hlildin"! J 'J. Even if C"'llerousprovisions

for Hindo\{sHere na.de they al'EJ not kept open for v=ious reasons.

I
I

5.3a3. Lirr.s:.:1cil-c~:rc, lilt is~xt,~'Cmely til."~ .~ostay in a room that
I "c'~"-"""'''''''''"""r'\''

ad::1.it t"dly i::; sereeneJ. b~t t,-,e openin.o,"Sof '{flich have a briGht
_"'_~ ',' _ • h~.' •••_....,.# •._~."._ ....•.•
clarin~ b2..cku'""TGm1~1.lI~ft ~jju.sis more iJ"ltensified by the faot

'that it is not ~.J:;ly tl"'.:.cS1:n, but the \oiholo overcast sky' acts

a.s one courc{: Q.f [;la.:r.-e e So despi to of the fact th...g,t _large windo-

"IS arc nCGe8sC'-":.";/..t-'01." ventiltlti:)n peo:;,.letend to provide smaller

wi ndo'rTn. :c.'vcnif lar~"'e \lindo~.lG <:.i.re provided they e.re kept closed.

barriers c.J:'S! }a"O'Tided to cutdownJust. '1118 barriers like high
' •• "':J'I:~~,",,,,

boundu'Y wallr .•, screens, cnl~t~i...'!8,etc. t.h.":;:.sticcl.ly cut down

\~the air flo\l.

for reasons

a::ceheavily

""'-=----"\1' :... \
of\priv2.c:r,llJoiGe ~[l (rla:,-e all the ~Iindows'of the--.- ...,' " ,,--_ ..-./ ----_:...._----------
ct:.rtci.ned. 'll:.is also Dcric'C.sly distlJ.rbD the badly

I

G.
I

"j)ll.il~~inr; lin lJjlC ::I.TopicfJ~'
I
,
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1",0:-dcd c:-d.l' flo',r ::cc:lui::::l '::o ..:..~ co::fort. !ioHOV0r no studic::; on

•
~hc cffcc i.:c of r;l].rt~i:1:::0:1 indoor cir.- floll HC::.--eavailable. For

re,u::ons.of sccuri t:r t'lindo~'::: in Ec.:'1~'ladcsh2.!'C heavily Grilled.

'111.i8al~,o cntG the ai= floH. :!:-" ~bnencc of c.ata on its effect

011 nir fIcH, r~duc ticn ~:;.,y O~ ~~~;t'lJCll to be equal to reduction

in size Qf o~cnL'1ed~c to'the projected ~a of the "zxilles.

Considcrin.; th-~2.bov~l:~cntion facts it nay be n~fely asS""uned

th:l.t :iO;;,C:!:.::ndof ncch?nic3..l IiJC.7-'1n of vcn.~i,l~.tionis necess~
. I

to :J.chie'tc tola=able ccnfort levels inth~ir_c'oor environment.

&3 a matt"r of fact r:ost of the Govt. housinG' have ceilinB' fans!

in the h01Jc.~:":. lJ.,"ne 2.uthor <:id.~. caGe Gtuf~Yof one of tha oldesi:

(:;ovt. housin.; in Dc.cca. rile rc, '\;ypehousing \/hich may be clo.:58-
I

if iee. us _liddle inco:::e &OU) houning has ceiling fan in :two

room!;of cacn flat. Aplan and some.survey data. is gi'len' iii

the a.:>P01hlix2. U~-ualpr"l)tice is to put 36 in"Cl1e3to" 56 inches

fans uu~c:r.t.O(' in tl:c niddle of the rcom. Someflats for higher

income croups have <: to 0 coilin:; £<:'"1Sin every flat.

5.4.1. ,\ccordini:; to c.".:a.s. an.increa~e in;;O f.p.m. in the rate of.

dr :novcn~._nta!>;>ea.rcto co:;:-r"sr£ndin its c£fect to a '~'eduction

of 10 F ia i;1<", r.l:Y1:-alb tem!>eraturc of an r.nvir:on.'ilent.Tb.ia
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FiG"~23,. Air veloci ty din:triiJution for 36 inchc3 ccilinll' .fan-.v.
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th.) body l.l.:C:ll.E':0 tho- b.c:at t:!.'~nsfar by convection oftnn ouf ..migi19
,,'

\'.llC effi:!ct of "'!~r()reti'/c cooline. 'lbe velocity distribation'
•,

t1i::tJrxJfor a )0 iJ~chc:; c{;i3ina len ::L")d a 24 inches air circula-

tor i:J oho',;nill tho .ri';.2;j •.; 24. (29)
.'

I

A. It Joee not ir.6.11CC 2L' 'O::!1c.nee. It chu:rns the air. It doe3

not co,,1 th., '.st':..rroun di~1,:;.' ~ lr •
-...... ....~..••..

~ns~tion of coolnesn in mainly
~chicv~d by cnhcnc~Q GV~;o~~tic~from the C~3n.

c. Air vdccHy ci:::-oc-:-':..y ",10'..( ., fi:~.n l':n.y be ;)~moJrj.nr;.~~ 1t:'

J)~ J'1.'"!.:J 1:8 r.oi ;"J~", :;;eci~lly ~• .L. hi,.:.h ""ecd..-.
~. Since it ie !,;uD1'>enc.cd::ro:11 the ceilin:::, hei~'ht of the c~l.i.ng

"

J
I.
f
[

I-i:
I

{srilles•.,~.•.I

..(' '., :~
" , ;'1fi+'t .•.{~'\ " '"
" 'f , ,

tl1i":j70 ,J.i.r is forced in from ollt~)idethrough•..('"~_('" J ••.•••_.••.•.J •.• ,•••..•,••

Uri\lclly L"1 uech.Tnical .....entil:ltion 'b.'IO t:rpc<: of fens are used.,

.A.':Propeller type or ~y.ialflc~1 fan.
i

B. Irnpcllc~' t~lPC, cen tri.f'11~7tl or tw.'1ce:ntial floH fLU'l~,
'llie inntallatiol1 t2kc any iof the folloHine three fOIms.

,,
A. ~:hallst 3ynt£.::o: \'1i:lc'rc,the indoor ~ir is fO!'C0d (Jut and

I

frenh cir fin<l:; i t5 H2.:!t+'OUDl Grilles or openL'lg's. Indoors

arc und~r zli.:;htJ.y ;:-ec..~cGcl ::!r;~sm.treo ."

13. ~olcnUIJ
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'''::~re ".i.r is both su: ulied 1lndremoved by, .

~11-J1)11'~d l.:n!":~:C.....--r~t"'I.-.~'.-. ,..•.....•.,.." (''"2)'...~_ ....• .~:I..':J~ •. "II,,; -;].;>1,<;•...10\1

5.5.'1. :~hcaui:hor Sll.jccstn for kn,::;Jme:;h sf tu~tion 2n exhaust system
i

,lith propeller ty!,e <,cdtl-liflo'" .f::l.!lplaced at a ce:,h-ai location

to eraH air frou al2. t~"1Ci~ccr;ls. f.hc flo:'lr plw may be 61.1ch
I

that the rocn::sare ?laCedl araund, the spacc .froa Ilj~ere air .is

dra,m directly so that no duct I~ould b.:lnecessary .forcmaJ.ler

hou:Jes. ';jlC illta~:e of air .is mainly thro~nh the HiridollS. But
I

there L1U3tbe 'ocmal1.::.lltot,eningG preferably belo\l Hirido".sj~l

to e.Wl~e 'illta;{C ;;lv:m thell/ind01''B are c+osad•

•

airid zones it see8S equally cuitable for a climate like BanG-
ladesh, because it .ful.fils all the 'Ientilation ~eqt'iremen:ts~

A VCT."J hi~)l .indoor ycloci~•.y C!f300 .f.p.m. Bay be obtained asso-...........,.,
I

ciated with upto .80 air c11",,,:::eo ,er hr. for
.". .•.••• ~. 1

an<:ia c;orxGspondins ?...il."c~~.nOCof up to 300

the "hole house

O:l: ",ore .per hr.

.-..... ".. - ....-_.••.••••_"'....~_•.,....- ... ' ..•....~I~~~"'••~...-.r.....
(0 So 1 . -, .ObI .a rea~on~b c FDO~l~ of niGht coolinG 2S ~so poss~ e•

. .... .•••..... ' .••.....•.. ". ""

5.5.3. 'l~lC au~;hor did not do ZIl:r c:q:mriment,but has obocrred the use

of thic :::yr:tcmin one or ~tl!O nlaccc jJl n.1nr;ladc~h ;md from ..
" -

.found
i

..I.; vr..ll
C~- ••••

the o:'lstcm vex;". se.ticfacto:tyo'

hero i r; .ta::c:n fro:"'l the expcriJnen tal
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5.5.4. '-"heexperi.rcc:lt \-InsdO:1cin .? hoUl';"the plan of Hhich is '{l'iven

'~hcfa.•"].;.l2.S o;:eratcu at air e2.pa.citieR of ),000, 6,2)0, 8,900,
, ...-...•.._~

10,000, und 11;/00 eft. vcr nino ~llesc \-lere "a.lJ.i'!2~antto pro-

rcspccJ.;i'lGly f\.)r the llOllf;e as n. \'I;"lolc. '~l.ho G.oorr3 and windO\'lS
I

""'cr-the hou"" Here fuL:/ (i'r po.rti2.l1y open durillC; tile eB'eriment~

l"ihcfm \-1i~8 l."\.~a toth c::L1tinuounly p.nd for 'v<7..rious dura.tions

of time. Varioue outdoor c..:.r veloci tics f?nd d:ir2ctions: "rcJ:"t~

1.."". cO::lbinaUon, ill :r,"lation to the whole air chon3'8of the
I
,

houee ie [;i:'2n in o.PNriu~:,4. Al"in.b:1•.Cl of 155 air cr.21lg8per

hr. in obtained III t~e cDlabination of roomn for a whole air
cl1onc;eof eo for the ho,je. 'iliie iG rr.o:r.cthanl.ukqua,te. n,e

velocity ~so ,aTy. I-lith air change, ceins hieher in smaller

rooms, "hen considered in coobir.<l.tionthe veloci t".r is Close to
I

l1ll!ilbcr indicating ai.r ch.,-h1;c. It seems a velocity of 300 i::.p ...ffio
very easily c~Y"!sidcring OtlO rooUl ~.t a t.i.~eor tHO rooms say tuo

bed rooos at ~ timc~ ~1e~voloci~Jis sliGhtly affected by tbo
Fin<!ows rcma.inin,';:nlc:tly or fully op2n. But the fluct-uation

is (.bta:Lned,experience indicate

caused by the outdoor a.i:r:Vt~loci 'bJ in often rll~2TJful. Fccauae

~~.•loJ'i.~v"''V_. (" _•.

I

Vlhcn ,J.. C{)~1$t<J...'Y1 t ':-:..ir
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in n.pp:-o:U;.12"tcly85 'pul.'c(.n't of ti:c r~.teof f~J.l of the temp_

of t~e outdcor :d.r. 'i.~I':.:: -:~.j:;.'P" of 'Gheml,:faces of pc::..rti tion, etc.

..~,
fO:i~aft.

lilinij:Jl.t:l2':"22. of th-~ inlet of the 1"211 rueom:;(>nc.edby U.S. otudies
~-'-~-~---, .•.,.,.~.•-'--...,.'._•.,.,~,'a~•...,~,,:~~_ .•;.•..,:!

5.5.~. Tn~sy~tc~per fo~~s~ostefficiently when it is run continuous-
ly. rntc~:dtt':..ntGHic':-.in~0:1 ~cl off of the fnn at ohort inter_

v2l::: of ti.lile i::: not. :::;,ti:::fz.ctor,f. S;./i tchi.n:;- t'lC fon off often,
I

in order to :-~uucc th~-: Gonz-~-:l])'tion of electricity is not detJi.1.~

able. &> it is advirlc.lJle to usc multiple speed motor to drive

the 1'211 tho~-+. the L'1i.tial co:::t llW,)'re lilore.•

TIle adv2lJta.:;e:::of the exh<?U3tfan :':YsteLlover circulat:i.Jl(;

SYGtem arc follOl'inG.

00.1. It can induce z:.ir u.:lve:.lcnt uonG \.;it!l ai.r ch<?.n.:;cs•• So it does

not 'only n~OV0 .;;h~~ir i;ut 'brinrr .in fn.'£h air.

of air and stu'fe.ees down byIt mny brjnr,;' the indo.);: tcbp •
I
1

bri~1in!! in eOI)l ou"tdcor nJ.r \</hfrn the outdo\lr temp is

\ ;I
.••.•"
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of a. house.,"

'0;:; '.--_._-'- .._._-~.~.-'---_.__._.__.__ ._----------_._-'"~-----I .. .
It nc\:~dn()"'..;lir.!.i.:; tht. <:.ctifi ~iC'sof the' occu:92.1lta

,
to the t.>~..:.lCuC~'l:CC as Hould ~: circu.1atin,3' fan, ooco..uce air

C2.l1he induced thrGUJht a 1')0::1or u-'Oullof rooms a.,a not. wi'thin .

a 4cntrict~dar~~ only •

,
Ji1.a contrali:oe<i systC;J Ie':;:; nois.:: will be percfOptible the" .'i\

"

./

SCU'!,'CC ~f::n)ccin.:; l1..',,':,::;; fro:;} the rooms. ,
" I, "

J~.5.It i3 cconouic .in eOnlJl::cri:oon::ith circulating f2lle, becauso'

('J1 '" flat u::\lall::! 111.:Il"Orof circulatin[;' fD1ls am used. "
"

to la.yout 7,h~gtrocture~ more closely to one

. '.

a~other to'meet the required

bul'ldi' n.. -,' f Ing'G. .Llle "'-LL.l.CS 0 o:;+cn
-I

outside air velocity nced!not

density level, with 101-1 rise .....:.

type layout to Ci1SlL"Ca sui tabie,
be adhered tci~

.

i!

'\/~'. 7.. It .-;i,veomore frceilo:'1 ~ the e,:rranGc>nentof :roome. Only sinr,le

b('Jl}:eda..-rancc,,"e:-ltof roems £'.1'0 sui table to ensure reasonable,

YCntUa tion

arran~mC!lt

I .
bjr n:1.t"'l.t~~l!~e(l1l3. In this case c:l.

b . ~ L.~., ,1 ,'" •tlay :) ,'sen Cj.l..1.CJ.cn:, ~r.':":1\.cnol.1Y

achieved by dC8i~ninG co!O.P:lc'~floor :plans.

double ba."lked

of space may-'bc

,
(ilie su.rrotmdinc of the hour;c may be p:roi\J.scly planted. lJhis

.'

• i .

. ,,ci ty r'.::.::rc:ci.ahly.

uill cut dClm the ;:::.dJati\:'n hcat Gain ~nd l:ecp the outdoor air
1

temperature locI \/,:i.ch in It1E~l\fill help to bring do~mthe iil-
j

door t13~l'.'..Ii thi.n tho cor.ifor-t l€VOle under condi tiona o.f;l,na.tu_

:t".ll 'len til'l. tion pi!:oflt:oel!l:m'till[;' cut dow'Uthe
, ~.

I

,..
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1-.Ii ttlc d.c'-i.in~io~f~'(.~Jthe O}:ti:i\-:::l ori:;.ntaticn from vcntilat-

ian :JOL."lt; of vi.(n, \lil~. not be: critical u:r:dcr c::haust fan aystc..ll.
,

I'orttL"Ia.t<J1:rf'or ,F.:U1sl,,-llesh'l:o'l-tll-S:mthcricntation in suitable

froill both ~olc.r ra.<lio.t:i.on r!..'1d na.tural ventilati0l?- point of 'view.

~.10. ~om heiGht :~c(;d not b:Jex'ccs~livc.A heiGht of eight feet is
,

satiGfactoq \),)cau:;eno c:f.tl:a heisht for the fi;:tures like
,
I
~ccescarJ.
I ',

~"I fu~~ if need ariDCG

CCrC\L1..atins [;,.Ul \':onld be

~lO\o1 fans ma~"be u:3cd to force air
I

inside to ~~=cthe S)"stCr:l 'C'vcn r:ore effi.cient.

5.7.0. SPZCTI'IC! •...':L0lrS }--oR BlCGL!.D::;Si!:

\.;j,c1:ha1:l, ;;'. S'''j~sts that ,;::e nominal air h.:l.ndlinrrcapacities

arc 2,200,10,000, and 1!.,OC{) eft. per min.; the avera(;'Owatt-

a-~ 75, 220, <1.-"1<1 250 ilild the cost 1>4,70 and 60 ilUstralien,

doll(..:.:-sl'91»))o ij'i) b case of :&>....ncl",,'1eshfor a house plan.,

'.

~.
(~

'iho qutlet of ,the exhaus'.; f~"I should 1>oint tmla--ds Horth or

\1e::;tth..':lt is a\1a.y fro;, the prevailing sur:h"':1er \'Tind direction.
,

l)(;cau::e;)~'ovailin:>~Iind intcrfe~es Hith the cy.haust flo\.;~'

",.\1.7 e2. l;'cr:-fcro.bly a ,1112.1 01:" r:lul til!):!.:) control f~l 1."'0nt~cd. ~10 i..~itial
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. b~CClUSC of .:.;,::'.'i.:l'; .1.!1 c1r.:ctj."icit:j uue to runnin.::.' .?t lo~.,.crC~lX1City~

~he fan C.:l(: J:lotor ",:oul<1t0 well protected f::.-omrain. ilie
I

:iotor ::-!G..y be 1)12.ccclat a dis,to.:'1CC frou the fall in a Holl p~ote-
,

ctcd pi,'"'..t:C ~nd in.n ;:~ rqtl1.ted throueh a belt.

The 3.l:'0:1 of ~;hein.1;)t .J. ,the fa"! Gho...udbe more than 15 sq.ft.
I • l-

lio obstruction like ;l'rilles should be J'llecod in the'inle\ of
i '

the fa"'!. 'Il1Q fa"'! inl,lt fl-om roo:ns usually :rlaced on ton of
I _.' , •.•

doom or ?•.~ a hi.:;h ;,lace!. Ghould be 0p0l'able 2nd should ,be
,

'::his will J.i,creaseiG not in use.closed at thles Hhen thd ro')~,
I

the air' veloci ty of the reeDS in use at th<lt time.

or;cn.U:;3'3 tl2.Y bo ~l~.c:cd~lder the ~.,indOHsill. hovisions may

Iurin.:; \linter ,,,hen ~ll th,~o]~cn.in:::s QZ'Cclosed, eyJ1aust opcn-

in.TS '..iill provic.c ::.:~c-~u~."tchc:~l"~:hventilation.

5.7.D.r" It i", n~i; possitlp. to specify C:.:::lctly,l'Iithout dOll1(, experimen-

tal studies ll."'!c,ers};ecific cliJnT~i.c cenditions of: ~rrladesh

I'I'ne author hOllOSto do SO":,, eX):>":!:imcnts,in nc= futuxe. Based on

someof the finilin,j::: of this dicGe::.-tation a floor pl2n for a t:\'-
I

pice.l. hou'Je is' >::no;ll1. ;his ,'Ji.ll be developed during. the desien
I

. ,



.
01.

'j, 1 l . ~

"

'.1

,
~ I •

'0-' ,01),

(2
\ :&..,-:C • II

11 1-
- -_.~-------_._-_ ..__ ._.- _._',--

~a
(i

}
U
I'r----- ::---,

I " II ..••:;'['~-;:.....I
" ....' I
I I1-_r~T--~-'--l-!i~~~.%t,~'---

I 4 U-'~~J.

"

~,

I
I

I

.1

I,... '.~-.
!,

i.

11'
.'.'
t ;
,'r

..i
/ J',

" ,

.0

-.0

"0
.,C, ,

•o
ill',

,
~.
':

":,.',J.,
"::

I
I
I
I

"'1 I.
': ----.-
.' I

I "9
I i<J
I

---1
I
I
I

I

.-.=._.',

r----------~,
, :I 2 Io I
I • ( I
I ~ ~ I '•._.'.'~
I ~ I '
I ~~ I
I Q IL. "

~~V;,
e I ~
'1Ll
'tJr

'9
1.
1

2
<J

f-
1;1
J

~

t!.

, . ..L i, .'

i-~o-,~--+---I ,0-,..•., t-

,,,
,~

I
I
I
I
I
I
I
IL ,l~__:...-:...

ventilation system.

~o
.'
"',.,



.1~.•C e:.:.~~ust

sto~y btu!din:s.
required '..;hich is

ducts J!lay b~ \1:1ed.

.

I

I:?~1f,O u~:?'
I

In cver:.~ floor ?.nair ha.Yld1inrr s!.ace is
I

co~:,cctqd to' a vertical shaft, alternately

•

'ib~pl= of I'; :;1n(;le ::;tOI"'lY solution .i.S given \fi.g. 25) •.

;.11 the nraces are [;I'Gu?ec.around a central hall ober ~lhich

the eyJI:J.ustf"11 is placed. It h..'1.0n cove~d area of 700 sq.ft •

TI1Csolution is fo~ uiddle income crou~ of ~eople of
. \.

B.'!l'..;ladesh.'Ih.i.:> \/ill 'oc so"ciC:ll~' suItablc for hiah density'



1>.

i'

__' ',I

'.

. - .



tI2':;:J:~~2~~~i...~_..'_.'4' ~ ."--'1 ....-.----.- ..-.-.
'- 1 :....,.," ",11b-r, O'~ ..•...~:. r~; •..-(' ..••.•..~ /';('1 )--, •• 1.,..• ,.,..•..:~.;,1(:l.~.,'J',1 .:.,... th~~e" rt •v •• Vo "" '_..• ~ - .•.•.•• _ •... __ "'•.•••.4 • .J •• ) ./" •• ~_ •••• _(l vJ •• 1. •••• .I__a 3,

to idcntif~r ii..j'l l)robl.:n, to c.at?xn5.ne the vC:1tila:ti.on and air

~'1011I"C'llli:;:cIil0ntr;,r.oth veloci vJ ;md air ch<!nSCJ and to'. detcr_

i
C:"1a.ptcrone (;1yes the aY."..il.:lble cl.iD:J. tic da.ta. .I~lalJ'~sisof the

cJ~ta is .p<'.:::tl.:r done in ciuptcr two, The comfo:::t cond! tion desi-

~.'ednnd hO~I'Tf~:r off l:<I.l[;l2.Qcsh si tuaticn is frof.'l the desired

level is found out. It is ~~so Scen with reasonable clarity

(. hOI'l 'well or Horse of .f' the internal cnvironments L•. tho 'build_

in[j';; ,~, ac f:!.r ~5 c~mfor.J..;is concerned fro;,} the climatIc

~oi.l1t of vic'.T. Chapte!" t:.JO together \lith ChF.pJ.;C~ three helpz

;.t1.~oto dCtl~l~::i!1oth~ rc~l'ilireocnt3 in suf.ficiGnt objective tC::cT.lS

if not in <:Xilct ql1an~ita~iye tenns,' Chapt0r.f6w.- and five give

e.,..,dj:l€:all~to e..Lilieye the requi.red nir fIoH.

~+i,'til'
0.1,2~ AU the data that would bc necess3.r'J for id:mtii'ication::of the

:pl:tJblemc Here not 2.v~ilablc. futa on 18.])01.U'"pr ssure at various

frequency of dcvi.:!.tiC'nfj~c!:lj;.':lemean' \'alues etc, "ould be hel!)ful,, ..
lJesides clir-,atic c1:>.~ infolfcc:.tions pl:';::;ent housin('; situation,

social, cul-;',:.l"al<?.ndecoT,:J:"icco:::diticn of people. availabil.i ty, ,

cC Gcrviccs arc also CivGn, ~'ro~Jtl',cc(l it LJaybe concluded that

the questicn of ~ss densi~Jof
1CO to 150 Ghould be c,:f.tj.cien'i;. 'I"-,'~:':'0 h: doHn!. tely a dual cul-

,
'l;ttrul 3 tuncb,J"d .1l::0;1::: th~, :'.'00.:.1 C: rJ~Tlm~.jjJ'l!";on the dcr:rrcc of l1es-

I

tern 1.1)[1n:~nCt~0 Jill,lk of tb: ci t:r : cO.:,.:!.eCti.ll h'lvC their roo to
I

"I
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.~ .._--
in I'D.!." '..1 2.:;:'::Z~:-:. (j'r'" .• : ••••. ct., ~lr" VOlll(>' ~h~ I' 'b 't' •• ••• t

- •.••• ;1.... ,",J.. "", .l .•••.L ~y, ~~~ ~~ '.ill Cl. {~reSrCc ea., j\!GO
i

of tb) J":0li,:Jln f.; i~~..il t9 do so, (}utdoor li"'.,rinfj ifJ of vital inp-
i

1.).1.3. rJ.ven ":-':'O~;,}~cli,:~<:t.i.cdata, it :Lr.; :Gossible to .find out the air

In cha~~tcJ: t\!O, the effects of various objective and subjective

factors on h.l1"Jtm l'hysiolo::~ c?.nd comfort conditions have been

t}10 dtJsi:-}1C:::" to D2..Lc l..,rovi~~ion o.r 8Jiequatc ventilation aut Hill

I) also help r.121:erizht deci:::ion aoout tile other components of the

heuse. ,""0::' cy'~"'Lle, Uvdue of the sb?ll, the colour of the ex-

terior ~tc. f1houc;h other therm.::..l indices \Te:re discussed, Olg2.;;r!3

Bioeli,c.:~,tiechart [;;'.'re eeen used to com."arethe cornf02'tcond.i_

tions bec2.use it is si;;ohe and less detailed data is :required.
I,

It is seon that i..-r"I some:?el'iou~ co;uo::-t is not (attainable \.:i thout
,

dehu.'Tlidific3. tion. :2'-.1t it C2l1 le easily judGed Hh.at Iileasu-~ 8 \..;il1

ir:I2='T'Ovethe si tu..:~tion ~nd r~c1tlce tl::.eheat stress even if satisfae.-

,
h.1.4. In .cha::'t2r four variousl factor:> likr. orientation, cross ventiJ.a-

tion, l~ozition ~!1dnizc: of o:;)0ninCSt 'control of openings and

location of lmildin,--;sin 1'(> s!,F!et.to one another have be'endir:,-

ho.vc ber:n n2.cle a1J...')utho\/ to Jnz.xinisc a.i.i:

mOvcment;lntl dL'cc-: 1t ,'ti1::-ou;;h the inJmbitc(l zone of the'.£n_

tcrior. 'l!:()il,~.::b.it is :-oGrd b~.e to dc-{;crm.ine the requirements

...,.
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li~:c c:,::c.!'.l;l.l ',:ina .lc~J..)ci ~.:"r'lld. dllc'ctic~lal'C t:ot controllc.blco,

di..s(:t:.Bced. It i3 ~trcsscd t.::::..t cir vcloci t~ris r.l0r~sie;nificant

th~'1 cir YO:L\l:.l~or tl:l~~8.1n co.se of ~r vcloc.i. t;r, avara.:;e veloe-

i ty is norc l=:;"C'Jrt~,ttil.:n i::c:.xir.'lUr.l vcloci tyo fi:r..o need for p:t'O!)cr
(~

di:-;~l:'ib\ltion of air flou C;~1!~Otbe over ectir:1atcd.l~atu~~eof dis-

tributicn l:<:!.'1Cbeen r;:~o\'m :':'0-=:1 in quoJi t2..tive and quantitative

:',ractice, tho author cl:1"ha~~i.7..e3 the need for rerr:lu:lant o;;cnin.:;'S,
I

both for hr]aJ. til ?..nd co::1.fo;"t .'fcntiln..tion.

6.1.5. Finally it i.s surro--cnt::-dt?1a-t natu!:~..l P.'ica..'""!.s d0 not adeQ.uately

satisfy the ventilation requirements. From the ca~e study it is
,

.cccnthat ci:=:cu1atinc fane a:'~-usee..in aluost all Gvvt. housi..'l~.

Once the n.;cd for :"cchanic".l ventilation is established, next

ste::; is to find a nuitabl6 s:rnten. It is neen th.3.t300 f.p .m. of
_.. ~~••,.,""~A~' ••.•.•••'.~'. ~.__ •••--.,... .•••••.,._

air velocity e..nd1COair ch3.l1gesl)er hr. in the o:::timum~r flow
, .• - ..•.•••n~.~ ••••

:r.eq'J..i.rencnt" :':':'1~'"thing ';'bOve that \.:ili not improve Gomfort cond-
....,\1

i ti{)ns 2.1:r:~rcci.:~tly.~.iith ca:'ltraJ.iccd e::haust fan s:rstem this can

be n:~tained. Tile aCL\rarrtacos 6itd cpecifications have been thorou-

.::;illy.dincuns.;d but fin:md al aspects could not be analysed. nl0

Q;'Gt-em do...~n !lot anSUInO a. closed conditi.on; ventilation is aG~it"_

1;&dby tJw cx!l:,us-cfan. A! l"1:)orplan of a sinGle r;torey fln.t with
I

a e:<.h.anst t~1cyr:tCr.'l iIa.S l)e~i1 'ShO\nl.. 'j"nis alone; w.i. th a two

:)toro~,..G011ltion Hill 1.'2 (~.:v(?lopc;d durin...-r the desi.~ :pl'w.ne•

. .',
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given beloH:

"-".. 75...:.;..:..J..:. •.• ~.w;.,••• L ~.. .__ ._. ,__ ,. , _

,
'.'.~.;.• '-.,'.~".r". ,~l.,.'. L"Y' 'J'" \ -:':-u''';'' r ~JT I- ••.• ..., '~' -.. •• :10...., H.J-~ 1. . ..J

. .
1.!cthoclr:of r:cil5urin:; SOi::!:' of the c>nviron:ncntal variables a1.~

I

I
. I .
>lir .teEl!1ero.tnrncan he measured l:Jy 11mercUX'Jthemometer, a

I
tllerno couple or an ele6trical rcsist2nce nensor. TemperatureI .
of air is menGUrenDl de'~e Celsius or C. ~le s~plest,way

el.o'"to reduce tr,e radiant u. is to make the sem:or e.s small as

possible as the
,
I

com'ecti'le heat transfar coefficient. rises I'/ith

decrea::;ing cize, \1hLie the rt'.dilult heat transfar coefficient

is con"tant. Phe dry bulb or true air te"'1)erature is a,value

ta!:en in tl:e sha..'1e,the thermometer beDlg mount"d blside a

louve:t'~d Hooden tvX }:no\:m2.3 '.;he 18teven3(:'n Screen" at a height

of 1'2 to 1'0 Til aoo'le l;:l.'ound.

(, 1'he inctl:",li:lC:ltmost CO!l'J:lonlyused is thc themt'..1 anemometer.

U1e heated probe can either be relatively large 3 to b m

sphere "':rJ.ch thur:; c:l.vc~.c:os the vCloc.i.bJ fluct,uai;ions with time

so that nCa!lvalue is 2c?",u~'Eld O~it call be quite s;nilll \a 5

hot \lire j in ":luch r;?.Be i it ncnS'U1.\2S t.he, inst2.nta,.'J'leous veloci ty~:
I

For leGS exact J.~canure:n~ntfJ -:;:'1::s:noke tec1mique can be used

tininz the mCY:=:1(:11tr; 01'" t:. f::".lo1:o"puff. S~okc a.-npules of various

The uni.t is .m/s-:.

Co I.L:Jl1 ::.:G)I!~;:.: 'll-':~:I:':'::.r~~~UIC,

,
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I.

•. "

td=15.2 em) ,.nd ;'iissenard's (d=9 em). In theory eny diameter

v.:!.ryin.; siz~~ r..'J.ye been UGc1. nut r:lost common are Vernon's

on the t:ie~Hl tC:i~~ra.tur.cof: the globe. S£)hcricaf dia.'"Jeters of

"I II
: 74 r..---..--- .....-1..-.-.-------- ----.------- .....!:

i.n"trl.l,::ont ;;.or;t \1,,0:<1 f,;:;:" 'i:ll~',:ctc,r1in;:,.tion of ;;,~2l1rr'..dinllt I.,;

tCi:1r..emttu~L: in }1::11C"d;icc. I~ consiGts of .?. bleck spherical shell t
"

in the centre of ~Il~ch iG ~'l::lCCda thenncl senGor "hich t2.ke ~I
I'

t'r
"~J
•,

c.1n be \lse(l, so Ion:; 1':; calibmti"n iG mad~; but a lar(;'C sphere

l~iv0S' bett0r 2CCU~CY :;.incc convective heat trc:nsfn.r coefficient

is then lC\'Iest. l'reviGusly co!,,:>ershell::; '.[ere used but these

have nn un':.c<:;irc.blyh1,:;h ti;nc const,mt. Inotead th.tn plastic

bubble or 1~2.1100nL:aybe used. 'lhcc~ arc unu::!.11yblackcd by

'.'

iXnidi to.! 1-1ill noroally be ,the Sa;:lCI)ver the uhole c:rea. 11; i.a

therefore cufficient tl) me~ure th0 l=idi ty at one location
I

only. The J:1Ca:>\ll'Cmentcan :ce taken \-;i th a. psychcmeter, del" point

appara tus and l1Y5J:'Or;;c'tc-:c.I':'hesilI..pleot Ha:.{is to use dry bulb

and 'iet bulb tr.e::.nome-:;er.'2.\/0o~in,U'y themccJct<lrs arc mounted

sidc by, side. Fi.rst one meuC".\X(1Sr'r'J hulb t8lllpcra.ture. TIle blull,,
of the second one is co,cred uith a 6a~ze and is kept wet.

'ruin ~i.ves the \let bulb te::'pera'h8'C. Pre;n thece tHO rca.dings

htuaid.i ty C2!l be found out~i

.mother indication of ;),t.-:losl"1:"richumidity is vapour prasErilre•.

f
",...
.'

Fa + Pv = P

Thc lUlit is l:c\"ton pc~.. :net~,'cC'lll~.re

l'v is pa::.~ticl va:pour pressure •.

•
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,
fi11C :l'.:-2atio;1 Gh.i.!> of t:ll V';r)CC' qUGliti.ti0E, that is dxy bulb

Ql1d "let bulb i;C.ipC:rcl turcaJ [>..bf.:olutc 2,nil r~l2.tivchutlid.i ty and

of vapour pressu:t'J is :::110;.71 1J'j tilo p:>ycho;;1(~tricchart.

"'

.\ . i " ••

,
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At that tL"c it w;;'s<'.t th~ cd{j'}of the t01-.11,;':ow1-lith the C)::!?al1-

r;ion of the city, it :1~3 ,h:~cornc the ccntr::tl location. :F'laceof

H02:k, schools, 3ho~:sJhos:-it~.lsetc. Cl:":'ee~l very close to the

si tee 'mi~hocGing h~:5.n[;,one of the first In2.jor projcct~,m21lY of

the facili tien HeIC l:?te~~l.;.laced near ihe si tc.

unc.ulation. Surface =ter drainaGe'i"n!:site is flat

I
\1i tl:cu t Ia.1'rrI .

i:) done throii,:;h open Ch2.!',.llClor drains, Iir::'.incare on botl~ side

of th~ :!'O<'.d. ';ncse o.~.~

haze.rd • .T~inr; a=-e .not

unr1e<1.snt and is potential' health

naintained. All other services are

sinilar to the ones descr.i.red in the a,ticle under urban housinG"

,\.

'inc toatl a~'Caof the site is 65 ;;tcrcn. Paulation of the.s! te !s

5100. GroG:; d0nsity is about 80 person:) per acre. On western side

o.f the ci to is [JrCf)fC :Y'a-~, on t~le~ac.f; ic a Girls I '!coliegej on

cit-J;'. on the south, is a boys SCilQoland private residences •
. ,

~", f

(~'l:11el"Qare three kind::; of roads, accoX1lwgto intens! tY' of tra.ffic.

inrr to l::ttc th~l,t at <l.i.ffdr\~nt tii!l:.~f.j attci;'J}1tD \iere mae to. control .
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ror:c. l~~yout i~;not at 1'":.11s2.tisfactory.

'lhi::; ~ho,,:sthat tl~c

The 12.yout r.CCi.1f; to' "m cc;~'.lctely :'.Xbitrery. It seems that 'n. feu

, .
filled with othe= buildinj~;s. It .is ~;risin3 that S~Iil0 of;,the

, "" . 'C""" "'1Y! '.'I'~",,",o:::'J.Gnvo.ulonn\.:crc 1•.••••'-'_.... "'V.'V c.bout Hhich a.vere{;c ]cnga~i in
!

concious.

•D' '7y:e buildin:;s

: ",'

'have becn concious1y :put around a

four b~oc,:s nre l\S",k'1.11y!,ut at four ",i,lc8 of a courtyard. fut

they rlisGeu {J:r.:~'olnt t!13.t th'3re four bloc}:s serve fou.r different

flnlcti.ons F...nd fo!:"'.:l a hcucc combined to&rcther.

me to overcJ'()'.:cijn.:, all 1 :1.r2il.C of t':1e house 2Xe used for sleeping;

~:-:C8i.t for e:,:c1.u:.;iv'3:l:.:.jrco~£, bed:.: z.r0 removed or rolled up

c.urin:j da~rti.EC. Eor;(i.i.tito nets a2'Cusee. at the time of sleepin:;

\' mat or 10c<.1~ydcvic2d very 10\1 furniture with no \'1Cstern equi-

v<uent. All the' nembers of the fa;:;i1y do not e:?t at the same

'time, so &1:11J. area is neC2SfJary for d.ining. Toddlers play all

over the hou:ec. Gro','.nu~ children usually go out in the after-
I

~oon to rl~. School-SCin:; chiJ.d:=~n ~.rc su~"?o::;c(lto otudy at
inic~t ~nd in J.;hp.i:orn.int;;. r.uleysit ~t the:: study table for about

fotD.~ hours a. cl':(!. GX-Ol:l1-UlY cOD.chin:; zt ....!dcntr; arc cot1P.lon. Ne'n

[SOto ':lork o.t 10:')0 hrs .• ::md come b2.ck at 17 :00 hrs. Stucl~nt3
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I~lot:'l.lC()::1; ci..' i:lf: hc',-:;c 0':-:::'.:co~t. of the C1Clj::~nt8 .:!,:r'e 5hc\.,'n in

,
.tile r:laDlt ..:n2.:1COC!l.u.1.'t.,t~~F: t:.vcr3.s-e cost of G2...intcnancc is be"blleen

2.5>; to 2."i~;~~of t1j':~toc~cl (:ost \)f 1JJildin.~ eJ:cl\ldin~ the coot. • 1 ~ ~

I

f 1 d -, --.~- ~ - -'\Cn I ~,.,-t . i -1 d had"o ;':::. '_,n~ ._,.. l!1v~.,_.• ~I'.v~ Gces not nc u e over e .: '-wn-
t':::n:'!.ncc(:or;t is in SLj~ 1~~~(~G hi.f:hcr th2n the rent received from

I -
tenants •. I,r. ,:,stlliai;e andi -,)r-:;akdO'.>'l1of the maintenance cost have

Occ'n ZhO"t!l. Saine phntocra: }~J of t!'1c 1.'\'llildin~s a...~also show.

All the buildin(;3 \lem }-stoJ:ey ~t the ti.m~ of tlc.e case ,study.

HO\lall of thc:n ha'Je been t'.U'11edto 4-storey heiGht" I-lith the

a(I.dition of one Sto1','y, 11 case of vertic?-l ex];ansion.

,
A. b6}j of tile ::eople ••..•.-e entitle'1 to hi.che!, class of d\-/ellings

3. 80;~0f the people ;.h'.nts to l.1r-:~ t::e roof f01' reception. and

othe:r pur~:O::CD.

c. 35>' cf the yeo;lc eX:r0saed feelinG of iriGecurity, s~ecially

!-(;0:-].0 in the groFnd. ~flor,'t') ri::\i.nly .oS!cause .of no feeling cf

POR~0,,'n_ionof ~'!'::-oJdin:; 1,-,.'1<'..
I

D. b050has. aJ..'rmlr~IJ~ntfor food ;~r(?GfJrvc;,.tion like refr~iae'ration.

take C<L""'e of the sta.j,r~.

taLcn to ':;0 to ;~lP.cc :of \to:d: j.8 50 JJjn.i..r.v.t ~3 0 l'C3t of the other

f::.cili tic~ ~:.::~pJ.:~oclo~:I1.
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G. 100;. t!lOu:;ilt prot':!c ~ion Ili'O~:rei.n wetsr to ]x, ini!.dequate.

'1hcr.:' i~ ha.rc!ly ~nvo.ttd:i t to ~l."'O-:;-::~t fl'OiJ nin "later.• I

H. 66;: tnou:,:ilt all rOCH::::\~(h:.ld bC' IU1con:forto.ble Hithout coil.in,::;

I
i',

least one Ilor:W3tic help per' family.

fa.."ls. Otllt~!.'stlli:'tk f~nz in ~d..."l'Uorn only rtould be enough.
;." I .' •A1.1 t!)(;H;;'ht t;c;nc kinrl of f.1~ChaJlico.l v!;ntilL'..tion to, •.~. essential.

I
;-;cople 113.9 atI. 1005,) of -:ha

J. 60% of the : cople thou(;ht that l1a:;te dis::osal nystem \-las ,all

ri;:;r.t. Others ixllie',-cd it r,eeded im::,rOVQUlcnt.

K. People di.d not seem to cave clear idoi1 alxmt ventilation though

tll0y se0~ed to h~ve cle~7 idea al~ut orientation. In the s~uc
/ . '.bu.ilc.lin:r~Or.ICt~0\15;1t ventilation .,'rar; all 'tight whereas others

\!I Hi th :-;leepinc s::~ccen the HCn:t side.

'Il

i
I
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I

r.ella cffee tivc tC;':l)C:C;~,tlU~8.1nclcz ','~3 dcvel{)~ec1.1Jo.J Houzhten,
I

':{2.:".;lou~~'r"HlLillc2.'" for t1~G l~Sinil~:~~fIhe f£leta:.:'::: included al."e
,

i
2.i.r tC:JT1C:T,"!t,"01.'Ct hl.l!.iidi t!y. and aiL' veloci tyo '1.\10 scale£ ,",ere

dcvclopc(1. faz; sC-~.liH'lde' i~ld.for ,people clD.d

~\10 nGmOf.~~21.l:--; \':c:::,e ucvc]oped. for tl;O kinds

It can be d~f~~c~ ~s thd tQwu. of a still,
I -

in sUJ:llilcr clothing.

" ] t" . d ..•....0..1,.C.o '111.112," con ~ v.1.ono

saturated atmosphere,
\-lhich vlou.lcl in nbsence dr ra.di.2.tion produce the same effect

i
as the ;).tillOSphcrcin 'ludstion. It is found the.t if globe, ther •.

i
nO!Jeter rC2.din.[;s a:.ce USjd in the above [1Gntj_oned nomoarams,

in lieu of the IfJi! 'ialuen the sul)jcctivc rea.ctions to radiant

heat a:l.'<:, adc'lu<'.tely 2.lJ.o"edfot'. S:> in place of JJl3T,or is

u3cd~ \hin in l::r.o\.m2.:J corrected effective :tern.perature scale

or C.}:;.T. eo:~.S:.includes in ac.dition to air temp. hurnldi'bJ

and 2.ir vsJ.ocit"j' o.J.so tnc effect of D"".Ldiation. C.E.T. index

is still j the Doct \o:idcly "Used 8c~lc.e

I

i -..;i:cls to :? .:u11.r ['~cclir:-:ati~cd!Jcrson
,

I________ .1-_.. .... _
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i.lT::SI:cctivc 0.-: \:!:ut:l',.:-:' t.!,.2 i'..:Jclin,:;" ic t.:.uc to hcat or 11'..midit"..r,
I

or -to tho c.US(~LCQ of coolin.:: breezea.1f !iJ:li~ i:J vcrJ siJnilar to E.T.

c. lU[jUL(~ll~;r'~ll_:1~2~I~..A'ilUj~\R;1~")

Rosulyc.nt teU}F.:'raturc i'i2S i le";eloped by ;'ussenard in ~nce.

TillS sccie is a sli:,ht i1np-rovcr::lcnt over ~.fl'. scale. Its develop-

meat We.'.3'H:oti~r2.tcd by an a;";s.'.t1ption .that.; a fi:n:n&r rosin for a

eQ.uilibriun \':(1:-:; echicvec'.. f}:)':;Heen body 2nd envirortr.:lent; so th~"t,
the effects of Im~idity eJldHind under these conditions could

I

be fOlmd. It is not very bffective for tropical conditions as

it does not allow suffici~ntly for the cooling effects of air

movementover 35 C 2nd 80 percent r.h.,

i

D. PlBDIClliD ~"\)\JilEOiill S\ftAT RA'l'):;,P 4SR)

Thin scale attc~~ts to CO~~~late subjective eensation with
I

clim:~.ticmeasUX"ements. It; is rlai.'rl1y concerned with the objective

deteroination of rhysica1 stress as indicated by the rate of

S1/cat secrchon Ero::lthe body, by the palse <'J1dinternal teinp~

Let"holi.c rates Cill uell as clotiling, .:dr temperature, humidity,

.air I:loveocnt and ",can radic'nt temperature of the sur:roundini>s

\'fere -considGrad. r.!.he cXperi.r:.lCnts ueed as In,sis :for the index

\"/ere ~arried ou.t o-'rer 4 ~ho1."!.rncriods tlllder di.fferent 'coIilbina-- ,

tioD of climatic factor'J and Hork conditions. It was assumed

th:::.t same s'"cat ro:tC' J1roducod the 83,l.'lQ })hyr.d.olocicnl stresD.
c)

ilie ccale is !:'cli<:'.hlefor hi.:::h tCf.1~j. cond.itions. jIhc cooling

cifee t of c..ir :.~ovc:~cmts'a t !;~L::~iditier; ie underestimated
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thco~'.Ltic":.1 co.lcule..tionf~ of the cxtcrno.l heat stress .acting

on 2.' r.:;:~~c:.~os8d to a ci.'.fcn thenlal enviro~ent, of the heat

p~'()dUCQdby oet2..oo1i:::'1,for varioun deJ'J....ces of activity, "al'ld of

OV.:lJ)o:::,n.tive ca:p~city o~ 8:1"lironment. ffne calculations are 1xlsed

on the horly equals the requiremcnt

on rolloHin~ acnr~T:)"tioh2.

'.i'otal heat Gtre:G Jtine.! .
for GiiCn.t cvc.:norations:.

- I
I

b. 'me IlJ--.ysiolo,;iccl ;';":::-ah inposed on t},e body by a given heat

u.

strcGS is d~tcITJin8d~J the r3..tio of the re"quired e..jallorativc

•

cooling to .l~he !12,Xinu.::a. cV2pora tive cU"[Jacity of the air.
I

c. CQn~tQ.nt ::;l:-jntu:aroi:.~aturc' is ra~int;].ined Hhen the body is
I

subjected to ~181?..t 'strdG'3.

8 hour period is C'_TlPro::-:irJ2.tely1 l/hr. or a cooling vC't~ue

of 2/00 31'U/hr.

C•. Al1 the latent I:eai of S"le~t eVEt?o2.<:,.tionis drawn from

the body.

F. TIS LIIL.J: O';l I'-:"'LJC~L :.;":t1-'~;->S~'I f(l (' )_ •••J • I •.J,:,,~•..•.•• oJ \ .,_".J.

, '.I';"" index of thcn:;cl 1tr2sS Fas d..?•..clol'cd by Givoni. Givoni

rlescl"i bes i.t 2.S 1I:~11G.in<1f~Xo.f thel':"'!12.1 ~tress is based.9n tho
I ... ..

t:,:st1.i::IJtion th2;.t, \"Ii th1u the rO?-~Geof conditions llherc it is

;'o;.;si hIe t; !:;~.dntilj,n t~:~J:'.Jaleqy.i.li.ln'.iwn, CHeat is secreted
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.required to o:llr.,:::cc .. thc .;.0t~.:o{)2.icitQat ;n."oduction rmd the

SV/cat :Jccr.::tion ';;.:;<1the rcq~rcd cva.porativ'c coo line depends

on th~ coolinG cfi'.Lt;icncy 9f nllc.J.tin:3'. 1J7~

The eeneral fOX':'":l\..U.C2

N == i:",-:::tacolic rat::: t i~cal/hr.
I

W= r.!ctabolic cnCl~:::r !trarlsfo~nQd in t.o mechanical "fork Xca.l;h.'t"o
I

C == con.,cctivc heat eLch~'I')ge KcnJ./hr.

R ri1di:mt heat exchh..'1o'"CKcal "= ~ /!1r.
I

f = coolin:; effiCicnc~ of.sweating, dimonsionless.~

*Givoni, Be "1~..n, CliCt.:.tc al~d .:l.rchi tcc-L-ure"

l:.lse'/ier publich.Ll:;" C(;;:'yimyliuited 1969 p t>C-95.

•
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.1. "';j ( )'-:3 + 0 24 Y -t:l _.t,,-

v = '/cloci ty of 2.~T ~.n:3ipeo
,
,

• I:~'lol.c thc~:;o:::~tlJl~

nir tc~p in °c I
I

n:' ?cldin::;'c f0n':11.l12.r-Jr findin,cr r.i2xinnn eva.::'orative capacity~47j
for 3'2r:l.! nude

I /

V ie ;.ci):v~loci ty in Tl!SCC

Vpa is var.o'.cr In.,(S8U~ in mmF'0'. Evaporative capacity iiJ kcl/h/ru,

.' -0°3 + 5i. EjE ). max

C. Givoni.'s fo;t8ul2. for. focnsible
I

scnsi 1>le l)Cr:;'pira tion q.1? ;:::

:'Jerspiration S.P. ~15J

I

D. 'l'he VOlVL1C of frosh lair to b~ep CO2concentration belO1~

0'25$ \.;}wnt~e VOltE.1C !"rorJ.ucedT''''C ]Y?:!:'sonio Liven b'J q \1;h)

Q.:- 90.100

(0'2 - 0'(2).1000
l
\'B

= 10 n3/h per person.



to the vel,'tical ~..:o=tit:lll clif;t.~ce h (;'3~'.'8enthe tHO o!,onino"'r"S,,

o~d the r.:1tio r--.):tr.'.111C'l".J/ •..ti.:J tTl!)indoor -outdo ~r temp. difference

end ? i::: the ;J.'jCl'~~"Cabsolutn tm:l? ("'\<. = °c -\-'21.3)

If the pre:;:}lU'c ;1C.:!d i:~;;ivr.n lJ'J bP

, ,, .
, ,, .
!

I'

.'

Aver2gc HeiGht of
h "'1:
B'S T

I

1C:1 coltt:L'1 of Hater ::.sequal to 8.5 m of 211' ..~.;

at ordin?IJ atz::o~. tcr.:p. (..;.i~::-es:rurc.

T.le air flow Q induced ~J the thermal force cw' be found

by the equation
( )

0'5Q.. _ k A hAt

lc in no conr,t~lt d~pendi.'1C IO:l the res5.at::mce &of the openinea.

In metric s:Jsi:,_.•.l t;~c'v<:.lue'is 7 and the unit is I:l3/min/m2

I
F. liebb's heat 2nd moisturJ balance c'luntion is

Vf'C'p ~T - N (Q-~) + )(

••.•0 o~ l"eople. I wild heo-1-N= x =, .
",,1\ ",-the.-.,. Y\o+~+io~s. :h", \oJ e. u..'> "'0. 1 Y'fIe<:>-Y' \ "'~

Q-e / *AT - f'c P

R~te of heat lost ~J vr:ntiiation

= Sensibld metabolic heat , .:!' ';Ud heat

Go Ven Straa ten' s forr:n.ua

'lllc air flo,of Qw Ce .A.(K)"

Ce -. cembined coefficient of di:::cha):.:;cof flo',1 through the openineS

A = free ll.re~ of inlet 0:::-cutlet o,',en.L,[;" •o..S~OYf\L""j

K = dir.1cr.~io:ll(:D;:; pr.:'H::nrr.:; r.a..tio, .
prC3nurc diffe::r-...::ncc (l(;croGS ti:e btd.ld.inC/fI'C'c wind dynDJllC

pressure
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Ilhc rate of d0c::"'22.Seis r:::~d.ll2..fter 12 ft. ~e dif:~~?nsionless
!

T.!.'C8st1!.'e ratio 1. is u. ;.12<.~~\{::"c of tb) cffoctivness of the -bttilding
!

to ccnv'crt 7;~1C elyn2:UC !...•TCC ',,'ind P:'0 SGurc in to a static r>ressu:rc
I

difference aCCTOZ3 the 0ui.l;ding. Z1C n~~l:H;~ricalvalue is mai.iuy

affected by the direction ~n "hich Hind is blO1dl".J"rela.tiveto
ithe, bu.iI<;lin,1',layout or 1,12,'.1of the building, and structural,

fC<lturcs li1:e rocf ::Hch, o'rcrhaJ'l,3',1'Iall heizht and ~Iall lenu~h.

U. Givoni I s (15) :.:omula for 2.vcra,::;eindoor vcloci ty MsumiIlJ

inlet ~~d outlet as eq~nl.

°45 (1- -3'84-e ,x..) Yeo)

VeO'" 2.vcr:te;"indoor VCloiitel

X == ratio of llindoil, ['.2'8;][3 to the flul
I

, .

,
I !"'.• 'hE

.;1""
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