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(Air - conditioning) 

1. Ul'lU'l 

• • 
I ~uiiu UDn'l1niiutl'''l1lilD1n1f1nnGi'1 ~;;utl'1uIJua!h 0 ~ hI' I ~u 0 1n1f1~1UD9IG1I'1nnIJa1n1f1'lu ..... . 

. . .. . 
D1n1f1'l:luflUUUU'9IRD9I11R1a1'lI~U~~dn11D1n1f1"~DII'IIJ1: I'I;DlUII'IIJ1:dIJnUn1191'l1~'i9l~ .. '" 
ltl' lhu'l uu 1~ Uli~D 1'lii~oU\u ii9lIJRn11:D 1n1f'1i~ tl'1ul iIu ~iin"n uua :DD~IJ1n nau I 1'1 nu iii ,oi HI • 

• 
U:uu oultl' a'l1'l1un11u~u~1IJan11:01n1f1iiq:01Ku9I11IJfil'la1f'11a9liu1=~n~ l;ann11u1u01 

n1f1 (Air - Conditioning) 

• •• 
I~O~U~U~11;O~IJRn11:~Oi01n1f1~o~ian n11U1UD1n1f'1~~fi~~9IU1:G~~li~iii. 

2.1 aof1~QnM~il~o~D1n1f1'l~II'IIJ1:aIJUR:n1:~uau'lldIJD 
• • 

2. 2 ai'1~ft11IJ'U~Oi01n1f1'l~II'IIJ1:GIJnuQnM~il"iio~n11ua:'l~au'lISIJO 

, 2.3 ~9I'l~no1n1f11'1¥Uliuu'~11'I1J1:alJ 

• • 
2.4 1'I'1'~01n1f1Q:01f1 U11f1q1nil~uudJou ~ua:DO~ Inll1 UU9I~I;U I~du . 
2.5 ft1U~IJ1:~UlaUi'~11'I1J1:SlJnU~1UI'I;oiiqn111J~1'I'l 

• 
3.1 U1UD1n1f1I~Oft11IJ'UIIU1U (Comfort Air - Conditioning) 

• 
I~Un11Sof1~~D~U1U01n1f1I~DUi'~a~n1Mn1aUR:~9I'q~01«a'l~liift9111IJI~UUnft • • • 

• • 
U1:nOUn11ft1i ~ 'l~;;u I~U U1U~n i'1uii1 i1~U1IJ i1~n1~aU~ I'I;0019111a1U1~~nn~IJ 

9IUI'I~'l'ItV I ~uiiu 

• 
g~1af11d~11'l116 n1fti'1if11n11IJlft;O~nR flN:if11n11IJf111191i IJ~. 
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'. 1} fl'1~v~~~~wa9~ln~n1~~uo~i~a1 '~~q1nft1'1~U~~1~i~U1fl1dfti 

2} q1nft1'1~u~;»1~i~01fl1dfti fl11~§ODft'1d'Uft'1~'uqtifau'~~11ftafl1~Vn 
. '. lafta~6:fl'1~~U9~wufl~fta 'un~~Dft'1d'Uft'1~'uG~n~1~~OnMnnft~ V •• 

• • 
3 } fl1 11. InUft'1~I~U'U'ft':»~1~lfiau~I~U~~ftQ1~lfiau . . 
4} fl11~fla,a~lfiau~fau~ftfl • 

• • • 
5} fl1 11. IOUft'1~I~U'U'ft':»~1~lfiau~faUM~ftalfiau 

6 } \flq1n 5} 

4}.5j 'ftq1n»~1 684 'O~»U~aD ASHRAE Hand Book of Fundament also 

1972 

3.2 n"U;U01n1fllwaQftft1»n,iu (Industrial Air - Conditioning) I~U 

.." I' " uan'l1nilL wa I ~UMI iiuiulh»;oI l'I;a ~H~jjl'l'1~\ 'fta~Vn 1'I'1~'U III1Z~UUOO~ 

I~ 1'~~1Uuiflg1 1'~~1Un'=ft1~ 1'~i1u~aa1 W~Wa1 1'i~1uuifta1»1'd~l~qlU 1' •• 1u 

UiftlllUA IIR:WA~ ~o~fta~w'lftoi I~U~U 

• .. 
.. • 
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, 
o 10 1~ L WO ~ l1L'1UD ~D ~1 ~~'lJaU1~ P1~n~an 11: n 10 1~a'1l1 i'Ull1:0DUii~01'~1 ~ ~ II~: hijjo 1,al!l~~ 
•• I • , 
;~L~u~Hnui'unu'Ua1'IJ11'IJ1~Ln~1~n~ Oa11~n ,~jj01'0;lIu~Loru~an11:D101fl~D~nU~1~~ 

LIN:' ~an 11:n 1~' U~D ~!li'u D 10 1f1 
, 

4.1 Loru~an~:D1n1f1'IJn~~D~OU [2] 

, , 

[Outside design] ~n~~~1~~:U;U1l1U1V~1u~i'u~~'lJnu~1~Q~U~U;~~1'IJn~U~tl:!l':L~fI ~n~a 
, 

~~na11q:Ln~1nuQnm~jjn':L!l1:UR~ (Dry bulb temperature) Qrull~jjn':L!l1:LO~0 (Wet 

bulb temperature) nnmnjj~'1a~lItl:a~aP1'U~1~;U (Daily Range temperature) 
• U • 'If' fl11U 

~ua)Jw~ TI (Re la t i ve · Humidity) f1aDP1q~n 1allci~ 'ULL~a dl ~n~ari, Min ~U'1U1; L "'1 :11'1 P1~lIan 

;'lJ1an~'U~1~lI a 1~~ 0 L~U 10 U 15 0 20 U lI;nU1un;1 Oq:~;'11'jjfl11UL~~~P1'~~;U ~~ 
, 

P11'1~~ 1 L~Ufl1'1~a'U~tl'IJn~an~:n1n1f1'IJn~!l':L~fI~:;unnn • 

"nnn lIuun1V'U" (Inside 
I .., , 

design) 01,~q1,ru1n~an11:~L'1UL'1ny'~au1vuu nnunU'lJnOa110~a;':11~n1V'lJn~flUL'1~ 
0 , 0 • 

37 C ~1U~~1l1U~!l':U1ru 30 C . .. -- ... 
'1~n1Vq:unnmnUU~1nn1"U • • 

, 
L~U~U 11~n1va1u1'n!li'u~1Ln~1~n~1 ~U1Dflq"g L~nfl1uflu,:~unnmnjjl~'11'u1n'!l • •• , , 

~~~1l11n!li'ufll'~«U~:LiiflL~UU1Vl~ L~U 01'~ny'uan11:D101flfnULiiu\uua: 

• , • 
Dao\ufi~ L~njj'11'nnmnjjn1~'u11~n1aa~Lnufl1!l0~ • • • 

.... . ... .. ..... - . 
~n~L~UULaDflq:nOS~U1a~U'L1ruflDU • , " . 

L lI:jDU10 ~~~:lI;'RD;a1:n1~'UDU~ 'lJ1flLanP1 LiifljjU~~ L;aU~l D1L~a, LlI:jDU1n~:n': 
• 

ufii'uu, :~1UD 1l11,tXn aa ~~;, R'IJ 1fln1l11' L nlin 111U1nu L lI:jn 11 ~n 1a L ilv U 1U1flth a ~: • 
• 

a1Un'mDU'U~lIU11LaU "11ufnu'u11~n1~~:9~LiI~~1nn1,u;n1'~1"11U 
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. 
i~n 1U LIN :~ w1 ~111'?i;u ~11J11011"~ 1U t~u 1U US: Li1IJth:ill1i1l1l'tO 11tl[jUfl~ 1U ltl' 

• 
LL~1 Ufll11Ji'an'lla ~ uPio :flUfla~111l:a 1n 1A'I: Uflnfl1 ~nu t tl L ~U I iia I ~ulhulI'a ~ I iiUl • 

• 
nu t 1 ~flU~ :mil ,.i1n·1a~l'taii U l~flU;l L ~U ttl US diu~ UflOfl1 ~nu 1 tl 'I 1nn 11'iQa UII :f111'1~nU 

of Refrigerating, Heating and Air - Conditioning Engineers) 

. . '.. " .. 
~1111 ~ D 1n 1 ~111 u1 U "Central Zone" (il L lIiiulJ ADGF) L ~UA1111 ~i1'1'1U1Ufl~ u,jfli~~u t tl f~n 

• • • 
AU1a?i~.D~«~n ~~tl1:naU~la~lfl~U 

1. ~nMuiin':Ltl1:ulI'~aijlu~1~ 65 - 85 F 

2. anMl1iin1~Ltl1:lnana,ilu~1~ 52 - 72 F 
• • • 

• 
3. fll11J~ualJ~~aylu~1~ 30 - 701-

4 . n,~u~.lJaijlu~l~ 15 - 25 ~flflDU1i1 . 
5. ~11JIia~1U1'1J~1~~a~111aluU1u tlDUfl~1ULU1 I~U U~Lau 

• 
uan~ 1nU1a L l'tA U. ~n 11tl[jU9in 11~ii'l~11'11 mifll1IJfilnfla ~n 1l~a 1n 1flU9InPi1 ~nU~la . 

L~U flUIl~1J11"~1uIlUn~n'l~'IIaUD1n1flL~Un;1f1Uurii1I1"~1ULU1 L~UflU 
• 

t liiin l' aDIJi'u-Ua9lns~ I iia lnu L rnuoii "aan uuun1alu" [ Ins ide des ign] "iflauan 
• 

aanl~Ul]flfDUUa~l]flIIU1l fl1IJfl1'1~i1 2 A"IIi'utli'ua1n1A'IID~~1U'llUflfl1~~ • • 

. 
5. n11ai'1~aI11l~D1n1AL~afll11J~U1a . . 

1 fla«l' tln 11~i'1 ~a1f111111aU; L 1!\IH~ 1u~n '1:onaan uuu"ifla~o1tlun :a~ uPia:~ 1UaaIJ • 
• 

LL9In~1 ~nu L ~u u1u¥fn aaIJUflnti1 ~i'1Utl'1 I ~UflU fl~uun 11W'I11011n ,,~i'HlI'a ~tli'ua 1n 1A~aalJ 
• • 
~unU8nMOl~'IIa~1f11~ai'1~a1f111US~~unu8narn:~1uL~ua.,~tI'laL~unu 

n11tli'ua1n1A~"1I1Ul]~i'au~n'l~fla~11"lIl'QnMuiilull'a~tl1ua1n1AI~un;1fllaanuuu . 
n1auan 9I1~~1IJlul]~IIUll~fl11iiLfl1a~11"fllllJaU~U lI;alll'aanUUUl1la'U~uii!~n;l~laan 

UUUl1laUan 
• 

aylul'II9Ii'au alnlA"aU~1~i'aufllla9li~n 
• 

uS~t~IIU11Qfl allJlila~lI1Ul~ 1I1aOfltl1:9111~1fll~~a11J110l'taL~a~nun111~uausula 
• • 

• • 
ttl' lf1at~fla~alKaLfl1a~11"fllllJaUDUllliiauLiia~tuL'IIflIIUll fl~UU n11ai'1~lI'a~tl1ua1n1flulu • 

• 
(Uan'llnuun11tl1ua1n1Atu 

~ 1UQfI~ 111n, 11J~ aa IJUa1 utin 1 ~u lun l1IJii 91~~U'l Qa ~a ~n 11W'Il1011 'I ~ I t1u t tl uuu I Ol'tl: 1'11: 'I ~ 

u.:ii1la.~LnafllJln'l~t~'IIanalltu~d) 
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. _. 
Vi ; :~u,r ~ <I~ ~ un, 1S i, ~1I'1l ~tliull'n' 1'I'lJ1l ~1l',u L 1 'S1tl' ftft~n 

• 
n. 

, 
fl1 Don UUUIl' ~uo n : QtLIluJiin1: L tl,: ull'~ 30.3 C 1'11'IJ;!ualJ~f 77'/. (U'11J'~'n 
, 

91 11 '~Yi 1) 

'II. ,hoDnUUUIl'~'u 
. ' 

26 C) 1'11'IJ;ualJ~5 45 - 50'/. (u~IJ'~'n""'~Yi 2) 
, 

fl. qf}iou L~DULIJ~'~U (~'n""'~Yi 1) 
, . 

~ . Yi ft'lniif\,Q 917 
• 

(nl'llJ.) Llfui~ (lat. 14 N) LL{ULL1~ (long) 101 E • 

, , 
~ . n"nu 1~ 01n1f1 L~U'tll'l'lJnQ~1J1all'll~nu ~;1l1l1~U~~1nfl1Yi'fliu11l'lnU'( L~U 

" , 
il. L~U'tl91'lJnQ~1J1aIl'D~nu ~;1l"1Yiiu11l'lnu'i L~U ""''IYi 4 

n 

LLft: 'II) 

, . 
LnO'l~1nn1'tliuo'n'I'!1l',uL1'ftO'lI'l~'II'QnM~iifto'lL~Ua'lUa:I'I"IJ;!ualJ~fal'la'lft,a 

, , 
Lfl;O'lotln~nmS'IJ"nLROn'i'~~R'OUUUft,anUftO • 

• • 
6.1 a9JllnMniiO'n'I'IR'Ift1~1'I06aLnUUa:RI'I"'I'I"IJ;!Uft1aA"1'11'11'11'IJ;!U • • • 

6.2 
• • • 

'lJO'lO,n'I'IIl'OUon n~:L~un"al'li'l~~iiua:fl1'IJ'U'Il'lo'n'I'!'ftft'lltlYi 4 
.. .. I I 

1'I''ILRlln~'ni'l 3 iin iiYinOIJ'(nUIJ'n'u,r~'UUftll ;Il 6.3 ft'On"U~Lfl;Il'lLAu 

"IJIlU'ULfl~0'ltliuo'n'l'!ft'ltl1'nQL~UL~uti10U''I'ulI'll'ltliuo'n'l'!i,~ 'tl 

, 
7. n"~''lJU'I'IL'';O'ltliuo'n'l'! 

'lJU'1'I1'I1'IJA'IJ"n'IJIl'lLfl~Il'ltliull'n'I'!~~:,fdnftllqtln~~:ftll'liun": 
, 

iouoon~'nll'o'ltliuo'n'I'!"ULO'l 
. ' , 

ft'l"U ~ 'Iiifl' 'IJ~~ L ~uYiio '11'11'U 'i"I"lJiouii~ :~'" 11'11'0 'Itliu 
• 

ll'n'I'!~;IlIl'fl"11'1''1Qi''Ifl'~' iIlU;U'ftOU''1'' 

7.1 1l":I'I,,~iIlU'Il'lIl'O'ltlrUD'n'l'! (Air - Conditioning Load) [Z] 
, 

LnO~~'nAn":n,oullnIl'O'l~~ii!'I . , 
1J"n'~an'6L;'dll'll'ltliull'n'I'!'ft uon~'nni~iil'l"lJioulJ'~'nU~&'10U~ Ltu ~'nl'luIlVIl'Ka 

, , 
~'n L 1'1;0 'IHtl1:~~1U ~'nu'"o 'I iou' tl L nu L~du :0'1 S '1J"n<l1'l uti 'I 'ftftO 
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• • • 
(Latent heat) ~N71~~1ni~~n~U7ZLnnUL;an;1 n17Zft11~fnu~n~"niU;Un1n1fl~iftni 

. . . 
Lann~U1~Lfl;OiUfu01n1fl'Ufl~n;1fl1~'flU 

• • 
~. Ul1G~~~1'i1nift11~i'!lU (Heat Sources) u7znnu.l'1ali~~1nn1aUnn"niU;Un1 

n1f1 (External) UNzn1a\U"niU;Un1n1f1 (Internal) 

• 
7 . 2 fl11~i'nua~«~~1nn1aUnn"n~ ~1~17nLnfl~1nLLl1a~ft1~~ fi~u 

. . 
7.2.4 a~fnU;1 LoU1~"n~ L ~u L ilflU7Z~ i'1f11~7naLLfin 

• 
7.2 .5 ~n~~U~~1q1nn1aUnnLoU1L~u'1\u"n~ 

• 
7.3 m1~fnuurJ~~ 1nn1aUnn"n ~ ~ 1~17n L nflq1n LLl1li~ft1 ~~ fi~u 

• 
7.3.2 a~i'nu;1LoU1~"n~ . . 
7.3.3 ~!I~~U~~1q1nn1aUnn~Q1~1'nft1a~111;n111a\~ 

7.4 fl11~i'!lUa~«1l Ull Zft11~i'nuulI~~ Liitl~Un1a\U"n iU;Un1n1f1 L 'liu ~1n1 PI~l yj . . . . 
L fI;n ~H'n~u 1at111~1l Zfl1n Wfl&~~\ 'lTL "nl1~Un 1n 1f1n1U\U"n ~ LLS zlju~ • 

• •• 
n11Zft11~fnu~Lnflq1nul1li~~~na11oU1~fluUi~11~fl11~nu~~n'ilU1tlft11~llQU11n'ilni 

• I • • 

L PI;n ~ui'uo 1n1fl~q ZU·1u1H'~iiiauUllfl~'U\U1UU~U1IUPl11ui'nU\U111.i1a L 1111 L ~U {j~u,jn'11ui 

11;nn1a~aflo~11u~ LLaZIl1U17nL~aUL~U~UPl11UL~U'fl ~il~Ul1U1a1fl~U1fl'iln~IPI~nil~U (1 . . 
fium1U L ~U finm1Ull1U17n'iln i I PI;n i I ~un~i1Uf.itlPl11ui'nuh\, 12. (l00 {j~~ftn'11~i) 111U11n 

• 
Ullflioi~U1znnun11:Pl11ui'nufl1ulu~ 3 

. . 
L ~u'iin171 ann111'i1U1fll PI;n iu;un 1n 1fl~i1l1Uq1nU1 :lIun 11tUa 1u11nH'lftnml'n iUi'U • 

• 
"niU;Un1n1f1UUfl1a n~'uiUli1 lUnURiUfltlRiU1Un7ZQn 11;nIl1~Uiftni'Ufl1nUtlfl U;U1IUPiU 

• 
\'Il'"niU;Un1n1flluU1n I~U U1uwn uiI:lun7nauflni'11rJ1~Ui"ni (n1i1ui'nui'1w1uloU1lftU1n 

. 
MO'ilU1f11f1;niU;Un1n1f1 1 fiUPl11UIBU 

• 
U1uwn 20 - 25 ·f11.U.(Wu) 



9. 

12 

• 
N'1Un~1U 24 - 30 9I1.1l. (MI) 

• • 
i'1U'il1a L 1I01l'1 28 911.11. (MI) 

• 
i' 1Uftfl Ull 1 - 911.11. (MI) 

nIl9l11'1" 8 ~u" 
• 

i'1un,uw 20 "'.Il. (MI) .. 
h~1J1I1NVl 10 ~u" 

. . 
1UUUU'ilD~LI'I~D~U;Uo'n'fl~Ua9l'4'"u~~u" [1] . '-

(Types of Air - Conditioners) 

L"~0~U;UO'n'flnLllnO"nUL"~0~'foe'~~"~L~"Ua9lnru~~'n11~"'"O9id'lIn11IlUa: , 
• • 

~0"1'I1U~II~1Vl'ilO"~"""M'~9I'IILnru~ luUUU~UaIlUa9ln"L~"ft"n 

9. 1 L"~O~U;U~1n'fl'il"'91'~Ln" 50 ftUI'I1'IIL~U ~:di"~L~"'9Id~L;~~'n11""'" . 
n111'11U~1l1:UU'ilO"LI'I;O~L~"UUU 

9.1 . 1 LLUUlllf1~'~ (Window Type) L ~"~91d'1 L ;~H';i91i~~~,~u" L~" 

L "~O "U;U 0 1 n, fl~fI!UIl 'Vld" Vifli" ~, 0 U~1," ;m., ~, a LL9iriO Lilo "ft" fun 1" L no "Il, ~,n L I'I~O" L a" , . . . 
11~"'" 1 ,",nnn ;'l1n LLUU L Vl1': Uh~'1"1"II'n L iionHnu" 'u~,~ L fll"191 L;O" L Ae "ft'" ft~ UII9I~ . , 

9.1.2 . . 
2 d1" 1f1ad1U~0~n'O'"Mo"J;uo'n'flL;on;1 Fan Coil Unit 11~1I1f'~Ui9lRIlLa"'fu;uO' 

n,fl d1"~oyn1a"OnMO~U;uo'n'flL;on Condensing Unit i~L~"d1"lIri"'ilO"II'I~O"la"ua: . " 
L1R'11~"1u~:Ln91LlIo"ft",un1" 1";0"U;Uo'n'fluuUuond1"di'1"1l1IWOU~U~1'"I;O"LAO"ft" . . .. ' 
UR: un L io n tIT L no ,~n9l'1 UIIU"~ IlIll': dllll"II;U fi9lft" 11'1;0" uuulllf, 9i,,, U 1: ill1~n 'l't9i~n;, uUUlllf, 

• 
~,,, U~'1"1~"n;1 n"n':Ud'W~11l'nn;'lnOI~OU~'n'il"'fll~'n" d~lI;uUUU'ilO" Fan Coil 

• • 
Uni t o'~ LiiULL'il1UIl'tfl,"fi,,4, ,,~, UR :ft"MI nlftu9iuuu U'il1"1l't","~:nU1:illI~n'l'tIl"ni, • 

9. 1 .3 

., . 
UUUfI'91~' (Roof Top Type) nU~"d~I;~~i9l~lwou~'ufi"ft"u" 

• .. I • • 

f1'fI~' IWO~D"n1'd~1"IUD~0'""'M'(u':noun"oe,,,o" ~"Ilfl'n;' UOIl,f'""1"f'"ft1 , . 
l't1m'il!l ft"lU~ 6 

• • 
9. 1 .4 •• • 1"'O"d"RIlLO" (Air Handling Unit) ~i9l1~"'91d~I;~ IWO , 

• • 
'fu;u01n1fl~10~1Iau Viflft"U;I~0"u;uo'n1fl ft"lU~ . . 

9.2 Lfl;D~U;UD1n1fl'il"1f1'II~Ln" 50 ft"1'I11111~U 1~"11'I;0~U;U01n'fl'il"'9I'II~ 
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. . 
~B~a{1~~u~n.1~~1~ (Central Station) ~~L1~0;1 Mechanical Room (~D~L~1D~) ~1U • . . -
~lJ' ~UUl'l'1 ~ 1uuuuii ~ug)1 uWi ~'1 L iiU9I'D~il'li1 ~fl1UfllJ L fl1D ~tJ1 ~~'1'11!u~1'I'1 ~1U U1j~DDO hI' • • 

9.2. 1 
• 

1:UUD101~W~1'IlJ~ (All Air System) 9I'1~011~a~.lJL~U~10~D~ 
. • 

LfliB~~~~1une.lJltJ~~~D~tJ!UD101~'U~1U~1~~ 'IIB~ftn1~~~D1fl11'11U1~'1'I~~011il1'la1atJ1~ 

• 
~e ~ 11 ~ U~UB Ei 1 ~~ n.:11 ~l!U~ ~lJ10 , :uuiihifiD ~U~lJ L l'I11~tiD d1 ~nDillJ'I!U1~' 1'ItiJ~ ~ a10il'1U10 

L tJ~ll~ L nD~ L fiUnDlJ10 Ull~ilUty1'I10111j0ll1lJ'IID~tiflM~ (fl~ltJ~ 7) 

• 
9.2.2 1~UUe101~ - ~1 (Air - Water System) 1~uuii~~~a~~1L~U 

• • __ v 

(Chilled 1'I~~~~ 

• 
a 1lJ11!l urI'uty1'I1iiL ii~~101ZUU 

• • 
D101~W~1'IlJ~lfl fl~ltJ~ B . 

9.2.3 ,~uu~ou'1i1lJ (Induction Systen) Liiu,~uUtJ!UD101fl~1fl'1'I~ 
• 

Ht1uh~LL1lJ1'Iil1a~ ~u Uti~L{iU~D~~ 'IIU1f1LaO ~UWO ~D~iI~ 2 - 3 flU L{iU1~UutJ!uD1n1~ 
• • 

YH~1t ~:il'ltJn1tii~nu'1i1lJL;~n;1 "Convector" fi~D~I11~'UU~iI~~D~ (fl~ltJ~ 9) ~D~LI'I;D~ 

.. ".. ..' . 
'liD ~ 1 ~uuii~ ~D ~n,yu' nll'wufiu Li~D urI'Uty1'I1n11U'1 L l'IiD ~'IIU1~'1'ItiJ\ tJ Huuftn~~ ~ _ ~ ~ilUty1'I1 ~11'1Un . , 
'liD ~ L fl;D ~~ ~n 1~l'IUn1~ I ~DUfl11lJU~~ U1 ~1 fl1 ~ai'1 ~D 1fl11f1i1D~~un11'1iDlJu'11~ ;n1t1 L fl;D ~tJ!U 

• 
D1n1~~~~1nil'1u1n 1f1a~~~a~illJl~U~1n~e~Lfl;D~9uUfl'~ilfl11lJl;1~~I;~n Primary Air 

, 
WuDBnn Convector tJ1~nDu9l'1a«1a~ (Nozzles) 1'I'1'~liiflfl11lJflu~'1a1lJ11!l~nu'1RlJn1a'U 

• 
~B~~~I;~n Secondary Air 

tJilJ1!U Primary Ai~ 1 ~1U~~~OillJ Secondary Air lJ1\9I' 4 - 5 ~1U 11lJt1UI{iU 5 - 6 

~1U (9I'D~~fltJ1lJ1!U!1lJ'~l'IDI~~~nu~1UtJ!uD1n1~~~ilafl1fl'1u1!u\9I') • 

10 Ul'l a 1tJ ---'- . . , 
n 11tJi'UD 1n1f11 {iun11a{1 ~an11~D 1n1f1~U' 1'Iu1 f1~D 1fl~D 10 1f1'U!l'D ~iiu~ilDd uiI'1 1'I;D 

• , , 
L;~n;11'1i'l'Ia1n1'11D~!I'D~iiu u~ I UD ~ ~ 10 I iifllJiln 11 ~'IID ~ D 10 1~' U!I'D ~ iiu 1'1 iDilI'l11lJ~'11 {iU9l'D ~ 

ai'1~an11~'IID~0'~U1un11uaflDfla11'1n11lJ~\1~DD!U1'Inn1'liD\1~DI'I11lJiu 1'IiD9I'D~n1,ai'1~~D~ilf1 
• • u , . ., 

1'IiD~D~fl1u~lJl§a~ ~D~~D~nul~D1'fl ~D~~D~nu~ull~DD~ I{iU~U ~~UU1Uuty1'I1Lna1nUlJlln11~ 
, . 

n~~LWlJlJ1n~Ufl1lJn11'11a1afl1'11D~~lJ'IIU n11ua~au~1a'11'1i'u~tJ1nfl u;1nfl 011uin11~1~~ nuu . . 
1U'lla1afl1~1lJn11'11a1afl1'11D~~1UlilD~ 'II!u~L~~1nUUty1'I1L;D~lJlln11~Ln~1nUD101f1~~\uD1~1'INn 

, . , 
L N~ ~ hI' ;1hLf\'Uty1'I1~ L 1'IlJ 1 ~ alJ Uil ~tJ H1'I ~fl~~ f1fl~ ~D ~ D1 fl~ ;'111n 11tJ i'u D 10 1 f1 
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[1] HARRIS N.C. Modern Air - Conditioning Practice 3 rd.ed. 

McGraw - Hill International Book Company • 

• 
[3] I n!:tll aiiuul1nG 1l1'l1'l111l I ;a ~n 1,tJ fila 1n 111 11'1 ~(jn 'ill IIDui n nl1ll. • 

[4] Carrier Air Conditioning Company. Handbook of Air Conditioning 

System Design McGraw - Hill Book Company. 1966. 
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15 - 25 ft lmin 

90 
lOO"90~ 80~ 70~ 

60~ 

80 

20~ 

lOa 
Dry.bulh lemp(lr~lur':! 

o o .. 
~lh1 1 • 

q .. 

LL"WlmlJ111~BlnlliLljBmlmlUl!J (The Comfort Chart) [11 • 

o .. 
\11~1~11 3 

,"'/HU' flr 
·~/,p"('(II/ftn - - ----.---.-

nallk 
Cm:lttail b"r 
Onin'!I 

(;elu'r;tl 
PI"jv,lIe 

Re~idl'lu c 
R(:sl ;1111 alii 

R('lail !' lore 
"I 1I(-"u'l" atulilUI lum 

CJ;" pn- "ew". ---_._-----_._. 
.s'lwA;"K "Op'imflm, Mintmum 

.. . _._----------
Sounf' I~ 11) 

Ik;Wy 40 jr, 
SOUl(' 1!1 111 
SIIIII(' 25 Ir, 
( :ulI\id('f;.hh· ~n 2:, 
Ofc .... inllal 10 7 
(:nn'lilkr~hl(' 20 1 :. 
Vr,")' lillie 15 111 
Vt'q< lilll(' 10 ~o 

NOII(: 10 2 



• .. 
11111~H 2 , 'I Im~.iiliJllIllllI;rliJ 11 ( Inside D""ign) u v , 

lJiNiliH1.I1UiJlll1ilf>I'lm:U [1 J 
• 

: [ Recommended In!lidr Desi~ Cnnditioru.- Summer and Winfer-Prnenl Pnctice and Potsible Fuhlre Trend.] 

Summtr H'inrn 

PrtSt'?1t FIJI!!rt T,rnds 
PtlJLti(t ( Enn'gy-Dvtaltd) Pttsn.l /lra(li(t 

0.) Rtl. Dry Rrt l ..... p, Dry R,l. T""p, 
B,,[b. Hufft .• Bulb. HII""., Swing. t Bulb, lIum .• SII.·int·t 

T'!fN of Apj>Ii<a.i .. OF ~ OF % of of " of 

G~lIeral (Omra" 
Apartment, house. hotrl. office. 

hospital. school. etc. 78-80 SO 80-.'l2 50 2 to. 4 72-74 40-30 -S to-4 
Rl!tail shops (shon-term customer 

occuponcy) 
Bank, barber or beauty shop. 

depanmrru store, supermarkt't. 
etc. 78 50 78-80 50 2104 70-72 ~O-'Ol -310 -4 

Low sensible-hrat-ractor (SItF) 
applications (high latent load) 

Auditorium, church. bar. 
~'laUr;lnl. kilchm. etc. 78 ~.r)O 78-80 60-50 1 to 2 70-72 40-35 -2 to -3 

Factory comfort 
Assembly areas. 

machining rooms. e1C, 78-80 60-50 80-.'l5 60-50 2 In 4 611-72 3~'0 -~ 10-5 

Futurt Trtntls 
( E"'T./N •• "dl 

Dry T""p, 
Bulb, S";",. ! 
of of 

68-70 -4 

6S-70 -4 

6S-70 -4 

66-68 -4 
• ~ room de'Sip dry-bulb temptt2llurc should ~ rf"dm:ed whrn hut, rOidianl panrb a~ adjuenl co thr occupant and increa~rd when cold p .. nrls a~ adjilccnt. to (om~"n'r 

(or thr incft'aH' or d«reaH' in radial .. hnt ctchanlc (rom 'he body. A hoc or (old panrl may be unshaded gbu or glan block windows (bot in summ .... , cold in winter) 
and thin partitions with hot or (Old space'S adjacent. An unhea'~ slah floor on the ground or ",;aIls below the ground Il:'vd ;arc cold panels dunn, the _·inter and Crequently 
durin, the summer .Iso. HOI tanks. Curucft, or machines arc hot panel" 

t TempcncUR swin, is abow' the thttmostat uuin,;at ~ak summer IOOid conditions. 
: Temperature .win, is below the thermostat .etlinr at peak winter load condition, (no lights. people. or ~o l;ar hrat pin), 
I Wintn- humidifit'.alion in M.lil dothin, shopJ is r«o,nmmdcd to mOl.ntain the quality telCture of goods. 
Sovrca: Carrier Ail Conditionin, Co., H~ of Aar CotuIil&Oftt"l S}JtnPe iHsign. McGraw-Hi~1 800k. Comp .. ny, New York.. 19(16; OIud (Urnn' federal. !I'te, ;and lonl standards. 

I 
I-' 

'" I 



Plenum chamber for 
muun, return em 
and outside air 
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Apparatus room Mill 

Chilled water pump Retr1lerating machine Condenser waler pump 

• • ... u 4 y Lma~ll~UalnlljL\UULma~~l~alnlfl (Air Washer) [1 J 

__ . n nlllH'u~ 1'1) ~oHi~1611lu·nr JlIn:lll\~tll 

naw 1\ i ti',1111J';1ll11.wflln '" tlltl\U!1l 

it '" . 

_ nl1I1Ni'utMHorii,,6"'­
..... nl1'..r~)\l..;'uultJuhl 

1~lOt11n IftlllUUfln 

nuill..;','ll 
,nlU10\ltfwin 
ftllUl0UILill. 

(
pmll"1'm~";l'\J 
ftlUJrbllil.lin 

"'liuruuudt 

''In. .. 'Uli .1n: ft lIiu 
o lfll1l1U\II111l~ l.nl lfl111J 

tu'U 

_ . tIlu .. (tI\Urwer 

_ ftllUl0UUth 

\ 
• 

,.ntl'n~ 

• ~ 

ill,1 3 

• • 
ULI L iiY1Y111~~aU'llmL~'~~ril~ <j ~111nUL ~ilni~utl~Ultl L fi7a~\J~Ualnllj [2 J 

" 



, .. 
'ill}l 4 
u 
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• -t-__ 't1!HnlJ 

nn6" - --l---t 

011 fI1umlu 

, 
" 

,n'i 1 ~i'l h 

, 
( u .. <I't"" u , L mii;l 'i ~YllJl<i\.i ~l'liJ ~ 11-l1lfJ 'iUillIl1fI1l111'i ~'U • 

(Recommended NC (Noise Criteria) for Selection of Diffu!ers 
and Varioul Applicati~ __ .____ . 

R«mnmmdni NQiu Critma (dB AlImualion) ----- - --,,--
CmhmUl1inllion l)Pical 

NC Cltn.'t E ntlinmmnll OCr:fjpancy 
------=-~ Extremely quiet environment. Broadcasting 

- -----, 
Below 
NC25 suppressed speech is quite studios. concert 

",udihle • .!>uitable fur a('"ute pickup halls. musi<: 
of all sounds. Rc("urding and rooms, church 
performing stmJios require NC sanctuaries 
levels below 20 

~-~---------~~---~-~~-NC 30 Very (Iuiet oHlce. suitable I(Jr large Residences. the· 
conferences, u..·lcphonc use aten, libraries. 
satisfaclOry. Levels below NG 30 ncculivc offices 
iIIfC considered "vcry (Iuiet" direclon' room! 

NC3 c-5- ---Q--'-n-·c-;-o-n"icc; safisi~;~;;:}~~~)-nfc-. r----- Private officc~. 

NC40 

NC45 

Ahove 
NC50 

cnee at a 15-ft 131>1(-; nOI mal schools. hotel 
voice 10-30 h; lcieplvmc rooms, court-
use satidaClOty rooms, hospital 

rooms 
-,------

Satisfactory for con,cn.:ru:c!i at a 6- General offic~s. 
8·h tahle; normal voice:- ( .... 12 ft; labs. dining 
. tcl<-'phone use occasionally rooms, building 
. difficult lobbies 

Satisfactory for conlCn!l1ccs at a 4- Retail stores, 
.5·1'1 table; nonnal voice 3-6 it; cafeterias, 
raised \loice 6-12 ft; tde- corridors . 
phone usc occasionally dinicul, . large drafting 

. &: engineering 
offices. noisy 
reception are~s 

Unsatisfactory for conferences of Noisy offices, 
more than two or three penon!!; !ltenographic 
normal voice 1-2 ft; raised voice 3- pools. print 
6 ft; telephone use often difficult. machine rooms, 
It-vcl!l above NC 50 are considered proce!lS areas, 
"noi.'\y" manufactUilng ------- -----------"'---

So"ru: Tuule and Bailt')' ?-b.nufacnning (;ump.my. 
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• • lfl'O~n1\JlIlJU 

liollflunn,; 

. 

lJOtflll{Yi'AnlJ 
i'nilQAllWf1} 

IIIll.1n1o.aOl0"lff 

(JU10.a 

I nluhnfool 

4 IV ... I 

Lll ')(N tJ~Ui:llI11 flLLUUtl\llm~ (Window Type Air-Conditioner) [2] 

(h) 

• 4 u • 

L m,Hll ~UlIlnl!lLlUUllUmI1U {Spli t Type Air-Conditioned [1] 



• . ... 
nJll 7 
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, 

( ,Roof-Top Type Air-Condi tioner) 

,. 
" . 1" .'.- .110.' 

" , 
" .• ,4\" ....... a , 
" ,' ... 

,'I ! 

" . 

. I ;; ;: :' -" \'.. 

~-~i,i; it.;: ti{,';,: ',' .c ',·, ';'/~'i!!'jrf;r1: 
• .. 

~lli'l 8 • 

[ 1 1 

( " .' 

[1,1 
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, 
'lJI'lI1ElEl1f11fi 

(11) 
.. 

LLlJlJUU ('lJ) 

, , 
q ~ I a 

11JVI 9 Lmil~,l~lllJLUU (Air Handling Unit> [21 
u 

, 
" 'nJ11 10 

u 

LLlJlJUElU 

(Central Station Air-Condi.tioning system) 
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/ \ 

Conditioned air 

Primary air 

, 

{al 

Ift;f)Hll 

hrOIn1ff~U 

~tJ~ I 2 inJlm{1fnu;iIl.J (Convector) 
u • 

'1 ' a. 'Il1l1\'1 l1ili\OHntJ 'I uti II 1 

Conditioned <tit 

IIC.llillg and 
cooling coil 

S~ondary 
room air 

Primary air 

, 

(bl 

i1'lMu~::uu\J~UiJ1n1~I'lJiJ~ h-lU'~ 

('l\l1Y1U'11l Primary qir 1 lhUiillUi<l~t1'H (Secondary 
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Wflm-l (Fan) 

Wfl ~I.!I tiuDtJn1diL ia L ~UI'Hi'~ ~ 1UtIl'UO'll0 ~, 11~~ L tiun I'll 
. 
~~~~111'lI'n1~Q1U11n'I1~I1;a • 

• '.. I 

(Pressure d'ifference) "L w~l;iu L ua ~~ 1nn 11th Hl1afll'Hr~ ~ 1U~ 1nn 1111UU'IJa ~tUWfI • . • 
~~ tl'1111njj~au1~D111H'f1u'il1 L '11'1 UII:~1U'IJ1aan'il0 ~WfI~lJ~ ~jju 1 ~ L il Hflmu UII ~n 11O'91L iifl;iuu 1~ 

N1U111~~1U'IJ1DDn 'IIa~'I1~U1~d1u~:L~a~1~111~~1U'IJ1L"'1~~fl1U1~LilHfl111UI11~~1U'IJ1aanaun 

~ ~;UD ~nUU11J1ru'lla ~n1~11 H'II1 L 'I1'1~WflilUflfl L 'I1'1U1 L rio U 1~ L ilH91111Un 1" 11i1 L ~U~U O'9I11n1111111 

• 
n~: 1191UO HII ~ L tiu;19111N1u~nli'unu 'lUn1:11~ U H L hflmu La 1 'lJU:;19111n 11 1 1111'~ 'I :11'1t II'ti I'll 

• 
LflHI111u Wfliluuti~aanLtiuw1n'l1ci! ~ ,~ 2 'IIUfI fia 

1. WfI&UWfl9I1UUU1UnU (Axial flow Fan) 
• 

2. WfliluuHLI1'ia~ (Centrifugal Fan) 

1. WfI~UWfl9\1UUU1UnU 

'UWflIIUU1: L 1l11n'l: L iiuuuu disk -t~pe UII :~1 L iauW91111J L iiUlU111 ~n1~uan au'l: 
.. .... 

1 I1l1t UUU1 L fia1nu UnU'IID ~t UWfll1HJ1 L 'lT1 Uil :'lJ1DOn fl11U~U" L ofl;iu hiu 1~1nn 11 L WUfl11U L 11'IJa~ . 
illJ'IJru:1~~1UtUWflU~1 

. 
q~LuiauU1Liiufl11U~URn9\6 (static pressure) 

• 
WftilUU1: L 1l11U'l: 

1.1 Propeller . 
iiU1:ill11i1l1WUII :t111URu~'1 ilu1~fuwa~ ~ 1UN1UIJ1nt U 1U'IID ~f111U L;1 ~~ amKU:'IIa~ 

v 

• • • I 

~U"Ltl10anU1'l:f11~LiiUil1 'l:t'l1'tU1:UU"'~~a~n11f111UflU If1H~:jjU1:ill11i1l1wU1n"QfI"U;U1ru • . .. 
~UW~ ('~'~~anmia l1ia'lun1liiiiu ~) tuwfl~~iian1ffil:"a11 LilDdiaunuunUna1~LLII:iiI11~Ltl1 

LiiulU1~UI11U 
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(CUUftell)' 0' American Blowtlf Corp" Detroit. Mieh.). 

(Model A Ventura t..D. Dlr'eot drive, OOnllWD~ IlpeCd. 60 cycle, 11.5 or ~ao volta. ~I. pLt.a.Ao. 
00 ol'c1o. 2~'O or " .. 0 vo1c.~ 3 pbMtl.) 

Non..uw Appro .. 
C/ •• Wbl,lVl 8Ioi~pil.l. 

C.Wui )',,:'0 F •• MoLor Di&lUeWt. rvc:ibol W~.~. 
NuwHt OIl;lUVllt)' ' .... up inulu. U .. \.iu. ... ..... 

lIlA 1000 IISO 'I:lo " " " ISA HOD Ini 1/12 " " .. 
lOA 2000 II SO '/12 .. 61 " 1M ,.,>0 IUD 'I. 18 ., .. 
"'A )0" IllS 'I. " 

., ., 
3M 3 .. 0 I ISO 'I. " 

., 71 
40A 4000 IllS 'I. II 71 " <SA . ,,. ••• 'I • ,. ..- .. , .... SO .. II SO II, II 73 .. 
eoA 600. I ISO 'I. " 7< ", 
7lA 72S0 .eo II, 30 71 III 

" ... 9100 II,. '1, 30 77 10 

Dimenlijons in Inche8 
r.",tn;ol£ ,. C/ - J! J K l\ullIhet A Ii C D f: 

j(lA 1(, '} 1·1.~ ~IL(\ 11 "h, 1<4 :/, 1~ lh :! 1/ ... ~/, l' ('/'" 2 11" 
; SA "" 71'/~ ~/l(' \ ; l,'.'l I ~ ' :. I ~ Ii: :t 1/4 ;'i" ~ J :'/s "I, 
:,)A n l C.lh 7/\<1 IJ a/4 1 'j 1/2 1(,1,/" ) ~/. ! S l/. , 
10.\ } .... 1; II,! 7/16 . , 221/2 :I\lh :3 1/" I 1 F. 1/10. } 11:& 
~nA :n 10 l :~ ' :1 (, IH/ .. 1'/112 1 f, /'1 .. , 'I. I ~ ~/ .. J 

'OA : " 1/2 . I;: ;1:, 7/\(, " 
,. ~() J/~ :3 :1/" I 1,,:1/.1 )1/2 

.04(!"'.. , . II I,: ':"11" " ]:1; l.': \111,':,: } l/~ • Iii I,,, }II: 

~iA " l~ ;'1" \1/;(, IS Il;: 'l"i ~/4 ;' . ~.'., ) 7/'1'0 PI, I<J ~I¥, ) 1ft 

sn.\ ~" 1-1 f'iM 911r, 1 S :/: 27 '1./, 2', l/'tl 'PIll. I 1/4 I') ~/M . , !, . 

MIA ,. 104 r,/\ ~i1~ 1~ II'! ':.1 :1/-1 2~ :'h, ) ~/1I 1 1/4 19 ~/" ) ;'/2-

7~A '" I J i/l\ ~IJ(. II- I/~ » ~/':Io )'.1 :1,\. .. "Is 1 1/ 4 22 ~J, . )./: 

97A " 17 1/a ~/16 Itll/~ II ~/I >Ii 3/s, HIli Ill .. 2l i/.:. J'I, 

1 

Blower Corp, Detroit, Mich.) 
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o. , 

o. , , 
- " 1-
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- - --

_ .. 
~ 

It -': _. --
.• - ,-- -

-,,< 
.t 

11- f--
" 

I--

-
I-- 1 

-' 

-
" 
" 

o. , 
;' F;( l"-

I-- • 

o. 1 

17 

/ 
:./ 

/-f--

-".,. 
R'" 

~ •. -'r\' Y 1:3: 
" 
" ~l 

IOXUIlO~or.otiOII1WWIW 
p,.. ('eftt elm 

ltlfi 2 n11Wllil~~illJ"I'Im.I.='lID~WVlalJ Propeller 

1.2 Tube axial fan 

• . 
'~n"lDUA~n11~~'~'~ft111J~U • lla;tl"l~i11'1~111V1n9~ni1 propeller ununfl1~,rn~~ L ~nni1 50;( . 
~D~W~alJ RnHru:'lID~fllJnDDnIJ1~:ft1~I~Ua~n1~1n,~n'n~11UU~ . 
'~~DU ;~R11J1"1nUU~DD~'~ 3 an~: flD 

SlIeamlino Inlel lot 
blow1n& l.\n (1:),11.) 

I---A,---l 

• 

- -_._------ -_ . 
III 2S 171J/~ISI/42:S//j18 2211218. 23/.,: 
2l 30 19 IllS 10 ~/. 2 'JIb 221/11 261ft 21 It. III .. 
2} )] 22 ~/,. 19 '/~ ) 1/"117 1/ 16 n 2]1/16 ) ~/II 
}) 45 26 22 1.'~ ,H/4 )2'ih.;.}~ I .' II)2"Il"SIh! 

F;o.h 

~I.k A JJ C 
D I ' G I K 

- --1- --.--
.0 S3 29 24 '/2 -4 1/:1 )<,I1//S 47 tl/16 3'1' 7:", S 1;. 
.'J 6S 11 fill> l! lh S3ht'8 H '16 S1 :'116,"1:111/111 9110/ . 
60 tIO.1 7/6 35lJ. 66/,. 5<,1 1111, fili i"! 15911!U H / 4 
7J 90 so II" 42 IS I/~ 72 3/~ 92 7/, 72 3/ , li/ll 

ltlfi 3 Ua~ianHru:Ua=nft~DiW~fllJ Tubeaxial Fans 

iu 201 (Courtesy of American Blower Corp. , Detroit ,Mich. , l 
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. 
lU 201 

(Courtesy of American Blower Corp, Detroit , Mich. ) 
----, --- -------

}I'/lil Mol"r 
CUI,udty in C'ul>it: }o'o.:o.:~ I'"r :'Jiuuto.: 

Hlml 
!:ii,.., ,," It':! ill. ::;1 ' I iu.::W 11/2 in. ::W lin. ::W 

--- --- ", -
18-] lHO , 7990 ]nO 6500 541 S 

1]50 I;' )000 
- -----

22-3 I HO I 1/2 70 25 
--- ----

21- ) I HO , IlbCO 10850 
II SO , cb80 

--- --------------- -- --» .. ) 115 0 iO 2310Q 20900 111 700 
II SO 3 IHuu 

--- ,--- ---- ,-----
,,, l 11 50 7 1/2 26500 22250 

660 3 17HO 
------ ,----

49 - 3 1150 20 50600 45750 <40bOO 

'0' '0 )4800 27800 
69' , InOO 

------ -
60-3 ... " ,,]000 HIDQ 

'" " 4'11S00 
II. Jilt )6)OU 

--- ------- ----
]}- 3 '0. ,. r I'JlDO 11 9700 109]00 '1111(10 

1.3 Vaneaxial Fan 
.,. 3. 100400 81600 72500 
". 2. ]8200 61600 I . 

nRm"m:ll1jj!lUVl~a lJ Tubeaxial Fan tt~jj 'n~t1UlwlJ l';h1\J Ilfl:n,jD~;'~,=wh~ 

111·" 11'1 ~f11 'IJ~U U9 =\J,: il1II1i1l111ii~u 1 \Jan unun fl1 ~Ii'n 'I =, I1ciJn;, 

UM1~AIJ"m.l:'lJIl~WflmlJ Vaneaxial Fan No 32 Type B 

(Courtesy of Buffalo Forge Co., Buffalo, N.Y. ) 

Outlet Ii: in. ~1' I iu. ::iI' I Ii;! ill. ::i l~ 2 ill.:;P 2 1/2 iu. SP 
Vch,oc. cr .. -
il)' • n"w U" HplII U. HI,nl 111' Ilpm lip HIIW Hp -----------------------
IbOO 91 )0 , .. t.17 '" 2. JS 
1800 10260 .,. I. )9 1011 1.00 
2000 Il fOO ... 1. 64 lOS! 2.86 120S f. 37 
2200 12550 .,. I. 9f 109 1 l.la ,12J8 f.7S 1l7a 6.50 
2.00 11700 ". 1.31 IllS ). S9 127Y ).17 1410 0.116 

''''. linO lOB 2.65 II tsb , ... III (j S.6i 1447. 7 .• 4 IS'" 9 .•• 
lIOO IbOOO 1117 l.U 1231 t.U Il62 6.11 It02 ILO) 15'17 10.1 
1O •• 17100 1180 ).64 1291 S. 12 I ~Ob 6.74 1512 8. OS IblS 10.1 
)200 IUSO I2-tS t.l l IHO s.n ItS9 7 . .u I SOS 9.)6 1610 11. S 
HOD 19400 Ill! 4.M 140) td9 ISUb B.11 1(j10 10.1 1110 12. ) 
)600 lOSSCt· 1119 S.S6 1466 1.21 15 00 11.06 1653 11.0 

• O utid vcl~il)' iti throuxll ltin cuinlt. Outkt vdudty thruuK!. lur/(I) di llolU. NIh! - 0.725 tim~ 
Outld \'dociLy _in:o. H~tlll';. arc bwscoJ 011 tuvercd CUIIO: OUllcl.. If CUOtlOl ~n: not ~-d. dtxJuct 4~~ 
(rurn dill. 

50;1. 
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• 
Siu A U C /) G F G I /I J K L ---------- - --
" Ii rl/tl 1& 'II 22 " 211ft 7 1/2 161f~ Il " 191/1 3 

" 18 ill' 21 ,.,. 2)1/2 211/2 Ha/. • 21 IJ. 11112 191/2 Hit. )t/ll 

2i 217/a: 24 ~/1$ .161h, 21 28Y .. " 2S 1/4 IS 1/2 12 112 11lf, 4 JIlI 

l< Hit .. 21 6/"6 29 1/2 1111/2 11 1/ .. 12 281/. i1 141ft 3i ,,/. 
2a 2. i/at 11 "8 )} 1/2 )1 II"J. )6 3/ .. .. n l/4 191/2 28 1/1 » III S'/at . ,. 32 &11 • lS i/. 111/2 .a 4, ·3/, i' 17 1/. 22 Il 4' III U/, 

•• )6 11/32 )91;a 421/2 " 46 lit. " 4' 1/.4 2' 31 1/2 461/1 70/11 
.2 42 a" 451/. •• SO S) II, 2i 47 lIt 2. .. $-4 lit "'1 •• 411116 $11/8 Sl llt " 60·/, ,. 5) 31. II I. 6H/a I 91/11 

. 
ltl~ 4 Uafi~&num:uR:nfi~o~WfiRU Vaneaxial Fans 

, 
(Courtesy ofr Buttalo Forge Co., Buttalo , N.Y) 

• 

" .. \ 
'1-

.... . ..., .... .... .... 
• 
· , 
· 

i 0.1 

t o.u 
:u 
! c. ~.I: 

• ... .... 
..... .... .... 

, 

V 

1\ 

, 

/' 
/ 

N <;, 
.,... 

.\' '(= • J .. II ." ~. " , t V 
, r . ". 
~ 

'/ 
/ "~V 

/ 
",Y'-'-
.;;.r I 

I I 

'" !.Ut,," 
!~:-' 

't 
...;1\: 

1\\ 

, GO 

to .. .. ... 
"I t .... 
" .. 

'\ I 

to (ill tiO "" ... IIU lOIil 
Pet CWDl ct .. 

Itlii 3. 5 n'S1WUafi~aU"IlU:'IIB"WfiRU Vaneaxial Fan • 
• 

2. WfiRuu'~I~is~ (Centifugal Fan) 

'lUWfi I l1uuuu squirrel-cage type n'H1U;1unuK11 'OUUUU scroll-Type 8U'I: 
I • 

'~alf1'lu~~n1"ii~U1unuunu,o"'UWfi 
• • • 

~D"'UWfi u8:Doniiliu,oU1~,o~'lUWfi ifisft11uflUQaft4'1:u1~1nu'.I~is.~u~4n.,qiiifift'l'n 
• 

~Bu~1n1~ii;"oU,:~ii~'lu~fi 
• • • 

gn 1~'iu1oonfl'l'hl'lIuilwi~ ~1U'llll1iu ft11UI ~1,ouuiin'l'''1 fift .' , 
W&.q1u~aI1UI~uua'1u~o~ft11UI41 InB"~1nn1,~~u~o"'lu~finUft11UI41Kuwu«'B •• UlilBliisu 

• 
nu'uwfin'l'l"ft11UflUaaft4ii'«Uft1U~ 
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. , 
w~a~U'~LH;a~A1~1'nUU~L~UW1n'H~ ~ lfl 3 ~U~flD 

• 
2.1 Wf1alJLL'~LH;a~'Ul~f11~~HII1 (Forward Curved Fan) 

~11lJL;1ftlJ~lflL~U~ft'1lJ~D~fl11lJL;1LriD~~1nn1'HlJU~D~'UWf1nU~11lJl;1KlJWuf~D . . . " 
,~alJLDDLnaUnU'UWf1 'uwft~:1~~DRAH1~Lfla1nu~~~1~H~ualJ~:1~DDnfl1a~11lJL;1nu~ni1 ft11lJ 

L;1Uft1a'UWft alJ~~lflfUWft~~1UG1UlJ1n'U'U~D~~11lJL;1 ~:Dft11lJL;1'DU~~d~LriDlnaUnUWft • • 
• • 

alJU'~L~;a~uuuouft1u,:i~in1w~:~~ni1uuu'uWf11~~Hft~n~ft~~1U (Power) luD;ft~~nft~1 . . 
LflUlft;D~LnUn~ft~~:~~'~Lfl;D~lH~lfl 

• 

; .. ; ... , .... 
1 '~" C'o,M crnl 

lun 6 n'1riU.ft~dlJ"nU:~D~ 
• 

wftalJU'~L~;a~UUu'uWf1 

• 
lun 7 luUdf1~ftn~lft'~Af1~ 

diagram . 
u'~LH;a~'uwf11~~~d1 
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Series 61) (Courtesy of American Blower Corp. Detroit. Mich.) 

- "-- _. . -

Clm Outlet Outlet 1/2 in. SP I in. SP 1112 in. SP 1: ill. SP 21/2 in. SP lin.. SP of in. SP SiD.. SP 
Veloci ty Vtlocity 

.... SP 

PrelaW'. Rpm Bhp Rpm Bhp Rpm Bbp Rpm I~ Rpm !~ Rpm Bbp ~ Bbp Rpm Db. 
16568 800 .040 

Rpm ~ 
18639 900 .051 '19 2.20 
20710 1000 .063 120 2. 47 
2278 1 1100 .076 12' 2.77 
Z4SS1 1200 .090 121 3. 18 , .. 5.15 

26923 1300 .106 '" S. 61 '69 6. )0 
2899. ' .. DO · In 127 •. 07 170 6 .119 
)ID6S lSOO .141 '21 •. 54 17' '.H 206 10.77 
H I36 .. 00 · '''' "' S. 18 172 1.28 207 II . S6 
35201 1700 · II I '" S.92 '13 9.04 208 12. 4a '" 16.n 

31218 11100 .20) '" 6.7et '" \I .118 209 1l.4' 239 17.37 
39H9 1900 .226 "' '.49 ,,, 10.80 lIO ' 4.H '" III. " 266 22.85 
41420 2000 · HO , .. 8.36 179 11. 7S 211 15. 69 HI 19.615 261 14.01 
.04'1 2100 .216 ,., 9 . .u '82 lUl l 21l 16. es 14l 20.90 '" 25 . 65 29' 30.07 
.5SU 1200 ,]0) '" 10.4& .. , I), \18 '" 1e.08 10 :U.41 ,., n.14 192 )1. 92 

476]) 2)00 , HI ,s. 11.78 ... IS. 17 217 19.1l lH n.1I9 210 la.63 19l )),71 
.9704 2400 · '''' '58 13,16 '88 16.69 1'9 10.6} '" 2S.6S 271 
51775 2500 · }91 162 14.66 

}O.21 19< }S. so m :t~~ '90 18.27 221 22.2) ,., 21. }6 m }2.0S 19> 37.11 
H846 2"'0 .O} 161 16. IS '91 19.81 m 2).86 l49 29.01 211 H.14 196 39.41 m so.n 
SS91] 2700 .456 "' 11.10 '96 21. 41 III 2~. 65 l$I }O.U m }0.29 m 41. 66 na 52.11 '" 64.19 

51988 21100 ... 90 '" 19.2" '99 2).01 118 27.4 1 lH 32.73 m )a.45 198 43.91 ". 55. IS 316 6S.'" 
00059 2900 · S~6 11. 10.9S 203 1".9" 1lO 29 . 64 ll6 34.14 m "0.6) 300 46.11 , .. S7.15 m 09.21 
021)0 }OOO .So} .. , 11.110 201 17.00 III }1.91 219 )6.91 lSI "l,aO 302 .. a ..... l4l 60.36 ". 7),14 <II ".76 
6-420 I 3100 · "" l8a 1". II} 211 29. III llS }4.lS 261 39. 19 '" ..... 91 '" SO.t1 ,., 6).13 179 lI.n ''''1 ..... a 
66272 3200 .6<0 191 21.09 '" )1.15 m 36.n '" "1.52 2al "'. so lOS Sl.611 , .. 65.95 '8' 79.11 

611H} HOO ... , '96 29.2& 219 14.41 140 311.5 .. 16S 0.91 18! 50.21 'oa 56.45 "S 611.94 l8l 'l.U 
70414 "00 .121 201 }I ... a lH }7 . 12 l<l "1.20 261 40.6a '" S2.t2 ]10 59. )0 ,., 12.lt ]I) as.76 
72485 HOD .166 
7 .. 5>6 '" }3.6S 118 "0 . 0) 246 ..... 10 169 "9.94 19' 55.11 

)600 .810 201 36.10 III "}.02 250 ·".2a 271 5}.lt 294 li l :i:~~ "9 75.511 la, 19.29 
58.10 lSI 19.0} l8S '}.O9 

76627 nOD .1IS6 110 38.95 116 46. '4 2" 50.48 m S6.4S 196 62.41 317 611.94 )S] 82.51 '" 96.1' 

78698 3800 .90) 114 41.80 ,.. "9. 12 2sa S}.79 216 59.11 
80769 3900 · '" 218 ..... 116 W 52.24 162 56.99 210 

198 66.22 319 12.00 lSS 86. 41 ... 100.69 
61.96 '01 70.16 JlI 16.29 ]SO 90.12 , .. 10".61 

8211 .. 0 .. 000 1.000 III "1.55 2s0 SS.6" 26S 60.15 '" 66.76 '" n.82 ll4 110.20 '''' 94.01 '" loa. I) 

Oullet M 3/ 4 in.:x. 46 Va 1.0' ~ut..Ude. 5U 3: in. dia 
{ Area 20.710 IIQ It uUllde. 

ChL.tI& IllIt..ina above hu.vy line. 
ClllOIi.Jl r""!.iui below heavy J.i..oe. 
For dlll't'IIJ;IOIl*. aee Table 6. 

Whet:! I I . mekr. I 165 If .. m. diamel.er Olltaid .. 
15.M It ClICu.wrt'rt'Dee. wet ."r_ 23 0-1{ .q II m.ic1e 

\\11eel peripberal velDcity • • 
J5.M X rpm - fpru . 

I 

2.2 ~91&lHL'~ L lI;a~'lu~91it'f~lIa~ (Backward Curved Fan) . 
fl11UL;1&UL~UUa~1~ ~ ~n~fl11UL;1 Lun~~1nn1'II~U~n~'UW9lnU~11UI~1~Diau 

• • 
fl11uan'UDi 'lu~91~:~1aH'lIu~a1afl1n!h ~ihl' :al1nn11'1 '11nn'1wltlri 9 'I: I .~U It'f'i1ritl,:il1in1yt 

~ , ' . 
ei~~fl11UflUdn9l~ ua:n~a~i1U (Power) 'l:nfl1U1n UR1"na ~ a~ailnDtI;U~'UDiaUIKuiu 

an~I~Un'l:11~'l~W~RU'Unn1' Over load It'filla 

") 91.1' 

"S 96.01 ... 99.74 
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rA~1 r" 
~r ! ,,-

C .pE L 
L J \ , 

'- ~ 

DiuUllllololle. io. 

F •• Width, 
Outlet. Inlo:' 

t..:u/"b, D Hui,li'.8 
!li .. \Vb",,) ". D1.m. 

Depth, D.w.w., THDO UBD 
5.1. S.W. ll , " BHD 'ODD THO BHD UBI) QBI) 

- - --~ 122 121/. 9 3/. U 1116 " .. 2l1/a ' 2:36/11 286/S lS U · 
I3S 11112 103,1. IHIII 143/1£ 241/4 251/3 'I 11 '·1' 1&11. 
'SO " II Ulla IS 13h6 lH/lI 2611'J 286/i " 29$/ts )QJ/Z ,, ' 
lOS '01/:/: 1) 'he 17~/16 173/"6 283/4 11 1/. )11/1 321/. " na/. 
'" IIU/f, 14 1111 16/11/1.6 19 aIr. )1 lit )4 11'1. .. )5 11'l " }ll/e 

2 •• 2. IS Illt6 211>/14 21 1/4 :U 1/8 376/a .H/, 38 7/8 391/: 40 6/, 
m 22 lIt 118/16 23 '/'IJ 2) II/I!. 11 (./8 41 3/" 49 6/11 01/11 01/2 45 V, 
2H 241ft 19 3/8 211 1!u 26 : 41 4S 3/t S4lf2 .,I/t 4111'l 49 1/1 
270 21 21 1/, 2d b/i 28 "/'IJ ""/a SO I't 59 'Ii 5) '/a 51 III " II, ,.. ,. 2}6/a )1 1/a 313/4 49 1/8 5S '/8 b51,4. 56 7/8 561/1 596/. 

,SO " " )5 lId '5 51 5/8 611/S 72 1/: 62 "If. " 6S'I. , .. " 28 a/a )'11/4 17 1/8 58 II. 66 1/1 786/11 •• " 111/4 
391 )91,1. 31111'6 Hbla Hall 62 1/2 73 II. 75 Va Hila 6431. 62 VI ... .. 3.7/8 .8 II, SO 703/'IJ 81 61 1/11 81 1111 721/1 70JI. , .. 46 6/, 38 112 ~31/, 55 J/8 171/, 691/, 91 lit 90 JI'IJ 19 al. 171/1 

m 51 al. 421/2 58 3/, 591/, 851/3 961/2 100 7/8 99 'I, •• as III 

'" 59 3/. • 61/, 6.3;, ~; II, II) 3/, 108 3/. 110 1/ , II • .. 93 II, 
6S7 6S '/. 52 71 1ft 12 7/6 10) 1/4 120 III 12231, 121 1/4 IDS III 10) JI. 
'26 119/, H J/, 18 6/8 1<13/4 11. 1/2 I 127/'IJ 115 'lIt. Il, III 1141/1 .. , 80 1/t. 03 '/8 81 31t. 118 1/2 129 1/0 ... lS I 6/1 149 1/. ' 113 129l/, 

all 11 2/. 10 1/, 961J, •• IU 6/t. 163 1/, 161 7/t. loS 6/, 1471/t '426/, 
• 80 •• 77 1/2 106lf, lD6 1h IS. 1192/. 1846/11 lalV, I" IS' 

IOU loa 1/, liS 1/2 111 1/, III 173 l/a 19a 1/, 202 7/a 200 2/. '" II) ", 
119S !l91f1 9.V. 129 3/1 128112 1911/1 218 "/a 22) 1/4 221lf. , .. 1911/, 
1121) III ,., I.H/, ' 41 1/2 211 3/, 141 24tl 'Ia 2461/, 2161/. til JI. 

• TUO - \Up bumunW6l dlacliar";",, DUD - lwttulQ )IOfl6l.lU",,", WKu.rij:U, UljD _ upward . 
blowiua di.cbar"", DUO - dOWAWtud bluwU:r.ij: diaoLu¥u. 

of American Blower Crop, Detroit, Mich.) 
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I'er <:.,nt rfm 
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• 
~~RUUH IlIia~' 1J~~1 t'i~lIa~ 
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U~Z Velocity diagram 

• 
~",~~ 5 UQ~~!lu"nu:'IID~Vi~NUII'~ IlIia ~ ' 1J ~~1t'i~lIa~ (No. 593, S. 1. S. W. High Speed 

Fan iu 81 

Oulle' Dulle\ 1/2 ill. SP 
Cfm Vc.loci\y Velocity 

PreMW"t R.m Db. 

16S6S" ... .040 
18639 ••• .051 lIS I. 98 
l0110 1000 .on m l.;ZS 
22781 1100 .07' '" 2,61 
24852 1200 .... ~, 2. ' 9 
26921 1300 . 106 2ll 1.0 
1899. '400 .lll ,., 1. 91 
"065 1 sao .'4, 279 4. 42 
13136 I ... . 160 29) 4.99 
35107 1700 . 111 "" 5.6' 
)1278 1800 .m '" 6 ... , 
)9H9 1900 .226 ')6 7.ll 
41420 , ... .250 ". 11.01 
04'1 2100 .176 '.2 9.04 
4}}62 " .. .)0' l7S 10.18 

~!:~! noo . HI " . II. )4 
2400 .loO .. , 1l.46 

51775 :!SOO .391 .,. Il.U 
53.46 , ... .423 0' 14. 79 
55917 2700 .456 ... 16. 34 

57988 2100 .... '463 18.27 ..... 2900 .Sl6 471 20.17 
621)0 3000 .56) .OS 22. 09 
64201 "GO .601 "8 14.pl 
66272 3200 .... Il) 26.22 

63343 HOD .611 '" U.H 
10414 3400 .721 IS) 10.64 
12465 3500 • 766 ", . 32.81 
14556 3600 .110 ·'583 :U.SS 
76627 1700 .1S6 S9I . )I.U 

71698 lao. •• 01 61l 41.l1 
107.9 3900 .9SI 621 . ~H! 116.0 '000 I. 000 .. , ".60 

(Courtesy of American Blower Corp., Detroit, Mich.) 

1 in, SP 11/1 in. 6P 1 in. SP 

R pln 

191 , .. 
)IS 
". 
))) . ,., 
·ssa 
37. 
. Il 
)OS 

-<09 

'" .,. 
"0 , .. 
m . ., 
" 6 
121 ,,. 
"I 

'" S79 
S92 

. 606 

6" 
I ." 

~I 

Bb. Rpm Db. R.m Db. --,-

S.1a 

5.70 
6. 24 
6.92 '61 9.72 
7.60 m 10. SO 
8. ~ 1 1&3 11. 37 <lO 14.M 

· 9.21 193 1,.3e m , 15.74 
10.14 '111' IU, 417 16.83 
11. I) ". 14. 47 . .. 1e.0S 
11.27 m 1S.7 1 ... 19.19 

. 1l. 41 m 16. % ,., 20.1) 

14." '49 is. 2·1 "6 22.~' 
16.01 ,., 19.'0 'GO " ... 17. SI 411 2 1. 20 '01 15.12 
19.00 40. la. OJ ' 14 26.87 
20.16, .o~_<t 

2 •• '" In 20. ,Q 

22.53 'os 2:fI . <11 " 0 )(t . 70 
24.4) S24 26.4l m 11. co 
26.13 m -).3.41 SOl lS." 
21. SO 'S$) J2 .e9 S14 ";11 
)0.61 '611 )$.)' S07 ~O ,,'4 

32.93 _ 563 )1.09 0<1. 42.61 
)5.25 , .. 4O.n "1 4S.10 
38.00 m 42. " , .. ~ ?~.,. 
40.71 ~~ 'H! ." 50.64 
43.70 49. til 600 ".74 

~o.04 6S7 12.60 67) 17.11 
)0,07 671 '6.1~ ... :::,~ ".41 m !I.l 70l 

Wbeotl169 'I, 10. dianle\er. 
1.S.~ h. circumtereoC*. 

( ,.n.), Maaimwo blip _ JOG ~ 

. . . -~--
2 lIt iD. SP ) in. SP 4 in. 8P Sin. 8P 

I Rpm Bb. Rpm ~bp Rpm Db. Rpm Db. 

... 20.46 
. 4'9 21.17 ... n,26 'I. 27.25 
~i. 1'.75 S2S 18.10 

SO, 26.27 ')2 30.)4 
'16 27.1' 141 )2. t9 I ~!' ~!.~~ 527 ' )9.37 'SI . )".I~ ... 4'.42 
Sl6 JI.IO '.2 -l6. U ·613 H.60 ... n.2S 512 Ja.10 62. ".77 ... 57." 
". )5.19 ,., 40.21 .,. 49 .94 671 60.69 
S6' U.S) ,., 41.)4 OS. U.S4 6" 6l.U soo 19.68 60' ~5.1'· ... ".n ." ".76 , .. 41.14 618 "7.98 ' 651 , n.97 69.1 " ... 71~ 
.. 0 4S.0) " .1 SO. 81 ... 60;79 7" n.u 

m I1Gi '"44 5):6) 67. .. ';., 718 1$." 
6 .. S6.4S 6" 67.1' 7lt- . 11.90 .S. S~.14 ••• 59 • .u 70) 70." 7<1 12." ... 57.89 OIl 62.10 7IS 7'.11 7" 16.17 ••• 61.61 ... 6S.0,2 717 "1.51 77' 90.4) 

'94 61.60 7 •• 69.86 ' 739 7 .... · 1S6 94.66 

~'7 ,::~ 111 14;0' ~II 1,.11 719 95.9) 
II 714 7..,' 6. ~.02 til 10'. " .. 

-. 
6iD. 8P 

a ... Bb. 

717 7'.10 
7 .. 7'.79 
7 .. IS. 71 

7SI 87.77 76. 91." 



• 
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(Courtesy ,of American Blower 

,'u 81 Single inlet, single width) , 
Corp, Detroit, Mich 

• 

Dillllll~i()l .. illllidll.\.l 

F .. Jnl<lt 
I..:II/.(~h, D H~i.b'. 8 

!;i.., Ww.-..:I - WiJtb, O",da' 
Dj.un. A UCJJtll, DilllU., THl)· UliO 

1l co UHO DUD THO liUD UIiD DBD 
--~-----

Il2 121/4 93/4 1l1Jli " 221/S 23 "/8 28 "/8 lS " 261;" 

'" Ill/~ 10 3/, '4 J/8 1 f 3/S 24 I/~ 2S 7/8 " 27 18 18 1,( 

'''' " II 1:'11, UU/If IS 7/"6 26 11-J. 21S 6/'6 ,. 29 6/8 30" /2 " ,., '6'11 11111, 17\1/\0 17 Jill 28 ~/. ) I 1/4 l1lJa lllJ. )) ])3/, 

"' lIS II, 14111. 1911/11 19 ~/i 31 1{4 :H 112 .. 151/2 ). ]7 1/4 

'00 '0 ISI3/UI 21 6/11 11 1/4 14l/1 37 "/, 443/4 Ul/" 391/: 40:'/11 
m 22 1/, 17th. 236/11 lH/, )7 "'a 41 ~/t 49 "/, 411/, o lit 4S II, 
W 2<11/:1; 19 a/¥ 26 II, ,. .. 4S aI, S41j~ 4' If, 471/2 49 1/2 
210 27 21 JI, 211 "I, 211 ~/II 44 "I. Su 1/, 59 "I, S 1"/, Sl 1/;1 Sf II, 
)00 )0 23 "I, 11 1/. 11 ~/f. 49 'I, SS "I. 6S 1./. 567/, 1"" 59 :'/. 

»0 )) " )5 II. " SJ "/r- 61 It, 721/: 62"lIs ., 6S'/a 
'.0 )6 21 3/, 39 'i, 371/a 58 II, 661/2 71S ~hl .. ., 71 II, 
391 39 :1/4 31 :'/. 41 ~,. HJ/. 621/2 7)1/, 7S l/. 74 1/'6 64 3/4 f.l21.'2 ... •• 14 ". 

4t1 1/, SO 703/. " 811/. 81 11'6 72 1/2 70 3/, 
416 , 4U/. 38112 )) 1/4 SS I/a 71 1/2 89 I" 91 1/1 90 ~/ti 791/4 7711: 

m SJ 114 421/: 583/4 S91/4 !IS 1/2 981/2 100 7/. 99 alt a. as II: 

'" SUI. 467/1 64 :1/4 6S 1/4 93 3/t 108 3/t 110 1/, 110 ,. 9H/, 

'" 6S lIt " 71 II, 12 71. 1011/t 120 112 122 '/4 121 1/ .. lOS 1f2 1031/4 
126 71 6/8 S7 3/. 786/" 79 lit 114 i/a 112 1/" IH 1/. '34 '" 114 il'l eo, eo ~/. 6) 'I. 813/8 aa 1/2 1191/. 14' lSI '/8 149 1/t on 119 1/. 

887 88 a/, 70 V, 96 V, " 1426/" 163 If. 167 7/~ 16S 6/8 147 lit 1426/. 
.. 0 .. n 1/2 1061/4 1061f: '" 179 ;1/4 184 lIla 1421/, ,.! '" IOU 1081/40 8S 1/: 1171/, "' 1711/. 198 If, 202l/t. 200 :lIt '10 1731/. 

119S 119 1/: 94 1/4 129 ;sll 1l! 111. 191 1/8 2186/, 221 "/40 221 II .. ". 191 1/. 
1120 132 '0, 14Hlt 141 1/'% 111 3/. 141 1-46a/" 1406 1/, 116 Jft 211 a/I 

• '1'110 _ \lip bW'IaOQ~1 dl.lKh.ar6/.t. UlID _ I,..l.lttom hu.rlaUla .. 1 ,h.d""Ku" UUO. UP,,"uJ blow­
h.e diM-bar..... ODD - duw~w&td Wl.lwiul: ili.cha.tK .... 

111;; 11 LlIIM&n!!lu::~fllnHl'J~ 11I~9 ~'u~"l~~I1&~ 
(Courtesy of American Blower Corp, Detroit, Mich. iu 81) 
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. 
2.3 W~aULLH 11I;1I~lIuU'lufl1~ (Radial Curved Fan) 

• • 
nti1:allin'wM~~fI'luw1n~flaUII1~11I;1I~ 'lu~fllI~~U1~1I~~'U~ft1'Ul~1auti'Una,~ 

• 
lti~ 12 n1'riIlQfI~Ru11nU:'O~ 

• 
~fl8UIIH 111;11 ~ Imu'lUfI1~ 

--
. • 

lti~ 13 ltiIlRfI~Rn~1ft1~Qi'~'O~'U~fllla: 
• 

~ "'I Velocity diagram 'OiWflaUII1iI1l1BiIlUU Ufl1i 
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~171~~ 7 ua~~all"nUZ'll!l~W~allu'~III'ia~uuu'Ufl'~ (Courtesy ~f American III ower 

Corp, Detroit, Mich, No 600 Type E Fan with HE 'Wheel) 
.. .. - ... 

Outlt,t I in. BP 
Cim 

1 in. SP 3 in. liP .. ill. 51' 6 ill. SP a in. SP 18 in. SP '4 in. SP 
Velocity Rpm Bhp Rpm 

--
3295 1000 HI o.1s m 
3914 1100 )41 0.91 ... 
4613 1400 '56 I. 10 .,. 
5272 1600 173 \.3b .. , 
5931 lID!) >89 I." 492 

6590 2000 .07 I. 9. , .. 
7149 2200 '" 2.27 m 
1908 2400 .., 2.69 54 • 
8567 2600 '" 3. )6 '" 9226 2800 .8. 3.67 m 
9885 3000 50. 4.26 SOl 

105 .... 3200 '" 4.91 607 
11203 3400 '" 5.62 '26 11862 3600 ". 6.22 ... 
12521 3800 571 7.2) ... 
13180 "'000 '" 8.19 68, 
13839 .200 621 9.24 7., 
1·1498 HOD . ., 10.37 721 
15157 4600 ... 11.63 741 
15816 4800 .as 12.99 760 

16475 , 5000 ,., 14.46 191 
1113 .. 5200 
17793 5400 
18452 5600 
19111 5300 

19770 60 •• 
20429 6200 
21088 6400 
21741 .... 

Outlet {23 11/. In. 1[ 20 '1/16 In. ouwde. 
Aru 3.2\15 aq h or:'U WI in. 

Bhp Rpm Bhp Rpm Bhp Rpm -----
I. 52 sse 2.21 
I. 80 sss 2.67 ... l." 2.06 SO, 2.9S ." 4.24 
2.4' 5 •• 3.49 647 ".1S 
2.18 '79 4.02 '" 5.S0 

3 . 16 589 of . 49 , .. 5.90 
3.61 602 S. 10 ". 6.sa 
".19 ." S.71 .81 7.27 
4.71 6}1 6.14 , .. 8,10 
'.36 649 ;0. 14 '" 7.10 

6.08 .62 1.86 729 9.8) 
6.81 , .. S.SO H. 10.88 
1.65 '" 9.69 ,., 12.0) 
8,41 114 10.12 718 1).03 
9.52 '" 11.79 795 14.16 

10.65 749 n,OI 812 15. 51 
11.79 7 .. 14.27 8l, 11.20 
13.06 ,.. 15.68 85. 18.28 
14.41 '.7 1'1.06 ... 19.66 
1S.94 m 16.72 '" 21.55 

18.21 ... 20.24 ,., 23.40 

Staodard wLl:tll {4111/4 111. ~~nn:t<!'r. 
10.03 h cucumierelloe. 

• 

771 '". 187 

' 9' 8., 
.11 
81. 
ill 

842 ." 87. ... 
9 •• 

922 

'" '52 
9.9 ... 

100) 
1021 
1041 
1056 
1015 

1095 
III) 
11}2 
11'52 

Dbp --
6.22 
7,07 
1. 98 

•• 63 
9. 57 

10.62 
11 . 51 
12. 54 

n.M 
14 . 79 
16.05 
11.62 
19. 05 

20.62 
22.14 
23.87 
25.62 
27 . 50 

29.27 
31,:U 
)).'81 
35.99 
38.47 

41. 21 
H.02 
46.82 ' 
50.08 

Rpm ! Bbp Rpm Bhp 

... 9.as 
9., '10." ,.02 14.04 

9 •• 11.96 1010 15.23 
916 ,13 .• 22 10J) 16. 61 
923 ' •. n 1019 18.04 .26 ,15.35 t02. 19.77 
938 ' 1(~.51 , 10)5 2 • • 80 

946 17 •. '4 1044 22.2& 
956 19.16 IDS) 2).&4 
'67 20.59J 1061 15.lO 
982 22.16 1072 26.91 
99. 23.54 1086 28.81 

lOll aUG IQ99 30.91 
1015 17.24 1111 32.76 
10 ..... ' 19.25 IllS 3". 63 
1060 )1.)8 1145 31. 44 
1076 )).51 lisa ·39.66 

1092 35.S2 1172 42.45 
1112 38.28 1192 , 44.79 
1121 40.51 120' 47.50 
1145 43. 08 1211 49.73 
t.161 45.61 1143 5).24 
J 180 48.61 1258 55. 93 
1197 51.48 1175 59. 4' 
tl20 55.34 
12)3 51.80 

1nI., {2S 1/16 Iu. . ~klr ouLaid,~. 
Area. 3.319 tq ft or 478 sq iD. 

6-2' 
SO. -

Rpm 

1119. 
1196 
1198 
1202 
120. 

1211 
1216 
1227 
un 
1243 

lUI 
1261 
1m 

ltlii 14 Itlullfld"n1lml:WflItUUHn,'i8~ UUU'lUflH1IUfI E (Courtesy of American 

Blower Corp, Detroit, 'Mich.) 

I 

IIbp 

21.39 n .• , 
25 . 39 
27.17 
29. 1) 

31. IS 
32 . 97 
)4.10 
37.11 
39.12 

41.70 ".25 
46.43 
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Corp. Detroi t . Mich) 

A~~~~B";'neUK.. of houlli~. overbwli fall. wlu!Jl.,I, two beatit1$. IOQkd OD dmD IlJO. aud thU tWlAlOl ,~ 
,uPvur~ ill .. laJ>t:fctl 00 ... ~)'VU ptJl:iIW WiUl al.r~L kl1/- 'l'bl! e!! .. h ill t&\.cuilcll. bl-youd UIIO wkl t..ci~ ud key. 
IItlIWU \0 (lYetbIU!4: thl.l!lLcavo Ul pulky. 

'I'hi. ia tLu UWIIL povuw Alr.ugemtuL DtI it perwj Lt tb~ IIWI.LI: .. tiC4 &1111 tll14Wvlll or bclu lII'iLbollL ~c.Ii,*, u.. 
~ti~ lOlld l14~lt. 

1'WJ~1 1,)( !lhf;Uya >lbOWIi ill tlullbo'e~r&lU i, Cot iUUlLr. liou vurpua:o ouly w d ia no& illClvded .... ~¥1Jl&r ."'WPWQlL 

F .. C H r G II I J JJ N 
KtYlral)'. V, HE 

8i~ H};W~I Wbcc1 
------------------------,,. 12 71J6 12 9 7/a 8 i/15 11 10 112 10 3110 1 ~/~ 67110 Jld X'/II 17/18 

500 !j Ulio ' 41/2 12 7110 103/t 21 1l 3lte 12 I, .. 811111 77/6 aIr. X Jill Ill/II ,,. 17 If: " 13111, 111:'116 " 14 b/lJ IHIlG 96/16 37flJ 1/2 X II .. 1110/ 11 .., 193/. 18 IS ~/d Ilila ,. 1 ~ 11a 161111 10 illo 9 ~/& ll'l x 1/ .. 11:t111 .,. 223/111 2\l 111/1 IS 1/11 " 1& 1/'1 ISZh.o Illig IO'lI$. 1/2 X II, 1 1/11 
500 241:'/16 22 lh 19 11116 10 1:'116 32 112 2iP/ .. 20 1/2 1l1/8 121/1J ~/"6 X lJ/ 16 2 7110 
5" 11 ali 24 1/2 21 bit. 186/, 351/2 22 lJ/16 221/2 12 lbllo IHlls fl/t.Xflho H/IO 

"" 30 lis 21 2) 3/4 20 1/16 )81/2 2S~hl5 24 8/6 1) 1/g 14·/a &1, X &/10 2U/ll 

'00 })3ho '" 26 1/4 22:'/8 ~1/2 21 11116 Xl 1/6 16ahG 161/2 b/8 X "h . 211/11 

'''' lUl10 J) 28118 24 116 ., 30 a/8 '" 1161111 191/4 114 X 1/, 2 U/ li 
800 40 1110 56 31 11110 21"110 51 112 ]3 a/o J) 1911110 19111 7/e X 7/'JA )1/11 
900 44 bho .. 14 7/8 )0 l/ u~ 56A/~ }6 ~/4 ~3/1J 20 110/16 21 ~1/4 7/ll X 7h6 37/11 

~Y. .... 
0 T W X A .. DD CC DD EM >IN. 

U£ \VbQd • r su.. 
.. 0 D - ---I- ---- ------------------- ----- -

250 , Jllo 'I, 11 1/2 8 1116 251/4. 32 1/.11 56 21 3/4 6"1/2 > Ii II, 51/. • • 500 8lfa '/8 3011/10 91f1' )1 11'6 .. .co 11, ll13/111 91/10 14 1/. U/'6 41/2 .... /t ,,. 91/6 '1, llb/U 9 13/16 )SJ/ '6 ~V4 of) 1/. lS Ibftl Vl 1/16 IS 3/6 6 3ft, , , ... 10 lit '/8 nl/u 10t!!0 19 7/1 '" .. 29 3/18 10lbll6 1& lIt 611fto S 1f2 S 1/1 .'" 12 'I. )lU/4 II ~/IO oH 11111\ !is lbl10 " 321f8 121/6 III 8 1/'6 • • 
"'" 131f, '1. 4S bId IHhG SO 1/t! 63 13116 ~l/tJ };) 1/11 ill/, " • 6 1/ 2 61/2 ,,. 14 3/, '1. 48 111/10 12 lh/llS >4 13111) 68 lal1 • ., }3 Uo/lG 1411&6 " 91/¥ , , 
600 IH/4 'I. S) 118 13lI>{IG 60 3/1 7S1/. 69 711 ~27/g " 28 ·96/16 7112 , If' 
'00 " 'I, 56 IS II/Ui 663/, 8211g 13 aI, tS 11116 1711116 21 1/'0 97'8 7 Uh t • ,,. 21) 1/. 'I. S7.!/. 16 16110 13 1/1 917/18 " 066 lal1, 1813/ 10 211/1J 9 1/2 '7/16 • 800 21 a/II 'I. " 18 jllo 110 1/2 100 Iollt M SOjllo 21 1/10 2a 1>/. 111/1 9 7ho • ... 2) 1/, 'I, 671/, 19 la/u\ " 110 6116 89 b/II Sll611 22 111& 30 6/. 12 3/1 106/1.1 10 

. . 
L tJ'iau L ~ aUIl1J11nUZ'!lD~~~illJlL'~ III'ia~l1~ 3 UUU 

Forward Backward 
Blade Typo Curved RAdi&I Curved 

Tip .peed. for Sud pn:&!lure Lo ... Medium Hi&h 
Pre8euJ'e treud CW!.tllWtwietiCi Fla. MediuUl Steep 
Power trend ch&tacklriaUCI !W>iog Rioi"ll Nonovulo&dioa 

Limi. load 
Peak ""","un raUo (SP + PVP) 2.2to2.6 I.ltol.4 0.70 to 0. 80 
Tip epeed lor I in. P, %700 to HOD 3800 to 1400 4800 to 4500 
Peak ¥tauc tdticitlDty. % 6510 U 60 to 75 70 to 80 
Whuel di"me"'r Mhumum IIlaalmum Inwrlnodiate 
Space roqujrtllueDt Minimum M alLimum 10 ""media", 
Opec.lilile rpUi MiDimum to Mo<Ie .... '" to Ma.W.o.ulD 

mockr.to miW41W1l 
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91--51., 
8 

~ 
7 1..tY ~t""'" 
6 P Cd' ¢~ -.., 
4 

7] ...... 

3V 
'1' • 2 / 

IV I 
10 

Oclivery-Tho.tlond CFM 
ron with boekwordl, 
curved blading 

I I 
I I 

D.h •• ,y.,n.O .. 1OO4I CfloC 
Fon with ,.",,4'11 

... , •• d ~"""'I 

I 

• • • 
15 l~~a~~n"I~;guIAuuau"nu:'D~w~auu'iIHiB~i~ 3 ~UU~O~" 

• 
20,000 cfm A 6" sp ~9ifl1'JUh"Dulliuhnu 

• • 
~HJt,~,ut'lq1tiiAiD~n"iuwflau l11un'lIr~Aili"01'd', lliiiil:l'Iryl ag'~ '1 luwfIIU 

• 
ftD~ 1: ~t'lin," l11u 100)! u, ~Jt, ~,Ut'lq1tiiAiD ~n "iuWfIIUfI'IU1IIIli'l ,nl'" 

Air horsepower 

• 
liiD d • 

H • 

= 

= 

IlIfI'!ID~ ~na 

) 
Weight of gas per minute' xH 

33,000 ' ' 

Cfm x d x H 
33,000 

(tl ) 

(1) 

•• • • 
liiDI"t'I"Uft1'UftUi~HUfi (total pressure) 'D~':UU;~ (U1.DiU'I) 

H = 1\ x 62.3 d 
12 
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Ul1u,h H R~'lUQlJn1-S (3.1) ~:\tI' 

Air horsepower (hp t = cfm x d x P~ x 62.3 
33,000 x 12 x d 

• 
n~a~~1i~l1lJft~O~-S:UU (hp)t, = cfm x Pt. 

.. ~"6 
• ••• (2 ) 

Air horsepower (ph~ = cfm x P, 
.. ~% 

• ••• ( 3 ) 

• • 
= static pressure (il1'm~U~) 

• • 
11~'lUfl111J~;~ UIl'1 Brake horsepower dlun'lIi~~;~ '1 ii,.,iUllflllJ 1f1Hii Brake 

• 
horsepower iitl'o~n1-Siu~ftRIJ~:1J1nni1u-s~~1I1q~ijl.IJO IM-S1:nn"'~laHMii~1U'U~.1J 

• 
", Brake horsepower uI11\tI'q'nn,-sl1ftQoufiftalJq;~ '1 

3.4 U-S:AI1Un1M~O~~ftRIJ (Fan Efficiency) 

• 
l1a~q1nl1ftQOU~ftRIJI1-S1~ft1 Brake horsepower Ull'1 1'1.11J1'nI11u,:ll1in,wi~ 

I1lJft ua:u-s:ill1in1MQUflftnltl' 
• • 

u-s:ilI1Un1wi~l1lJftM;Ou-s:il1in1MI~~na M1\~ft9'ffl11IJftUi~MlJfI.o.WRaIJUI1U'U , 

• 
u-s:iI1Un1wi~l1lJfI.o~~ftalJ, E~ = cfm x P~ •••• (4) 

'*'p. b~1S6 

• 
fl111J~ui~I1IJ9\,o~~ftalJ 

• ••• (5) 
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5. n~'lIa~w~slJ (Fan law) 

l~un1'H1fl11IJllJwui~a~w~alJ~Ol~~1~~1~la'll1~~IHOounuu~O"1~1~ ~ I~&UU'~ 
• • I I I I 

91111~Yi 16 I ~U911'1 ~ Uil~~9911n~'lID~W91illJ I OO~1l'l1nHii~ !I~Yi liS ;"1iinl'l1nHii~ I ~&UU'~ 

.. ,x .. "'~1hI! nD I lllO ffll ~ H114f1JY\ 1~'1l 
V~, 

,,- I. flow "II .. "i" 6"ftll." ., , .. , sP"d .,1;" -, 
QI-q, "' I 

,~ ... 
5.,.' ..... ,-, 1. P' .............. ," .. , .... tqu.et. 01 lhe ~ ,,100 ("" p,. P, .. ) 
~Iy 3. ~ ... t;" .. , ... cube 01 the ~ed ,.tOo HP·-..,,(~r 

' .... ... ,'- "I, .... ,in .. the , ... of ,he ,_ ctt. .... , ... r,lo a, .0, (g;)' 
Co. 

o.t\"" ~- " "'--...... ;.-..1 , .... _ •• 01 the '-"I d .. ftWi., ,.,. (~)' ,01 
,.,-11, 

Poi", of A.litIQ .. ~ w •• in., ..... 5th poww 01 !he I,n d'-_,- ,.110 ....... ,(~)' 
f,-~.t. 7. tQ, pc • ..... ........... "-V dirKtI, ... &he ,it d ...... ty "tto ,.·,,(Z) .,..,,11y 

", 
' .... .. .... ,{;;) 

a. Air lIow, &cIMd ~'--""Y iMoerMl,. " IN cI_ily '\I» 
Q •• 0, (~) 

"J. "I (~) 
Weight flow 0.......1" 

,.1 (~) P, ·0, 

9. ~ ....... ~y .. 'he~. of IhI d-.ily ,.,00 ("')' HP,. HP, -. 

HeINDl .. _ , .... ~ in '....,. .. I~ CM" ,""!'lUI • .... -
Q _ '\aw ",. On cvbfc 'MI pet' ..... "ut. D _ f.,.. di'_I ... 6ft IftChft 
lit _ "_.iIt~ofw.l ... ~_ " - AIt- cMfttity '" Ibucub< f_I h\t~., _.075 fbVN. Il) 

6. n111&antfw91illJ (Fan Selection) . . . 
n11IRaO'fw~alJ'"IHIJ1=illJ~;~n~W~1~11;n~011~1;Ha~Yilnu1~n~1~U fiu~u • 

• 
~'1I iiU~,1U~'1 (Operating Cost )lI;n.mlJu!li'~ 1110 (F,irst Cost) 9i'111n!i1~'Hujjfl111J1l'1fily 

011nu 



-39-

• 
1. U;~1~'D1n1AI~U cfm ~1'flq1nft11~flD~n1"un1,u,u~1Drl1gl~D1n1A~~1~ 

• • • 
2. "11~ftUQ~~ftn flD ft1~ID1'U:ft11~~ft'U~D~ftD~n1"un1'Don~uu ~o~n~~Uft 

• • 
ft~nN1 1~1nOU11 ft11~ftUQ~~ftn'D~~fta~~flD"11~ftUQ~~ftn~~1~OOn'O~~fta~aUfl1gft11~ftUi~ 

• 
~~ft~~1~1~1'O~~ftft~ . . 

3. "11~~U1I1UU'D~D1n1f1 ~I UR~U'Uq1nQIl11:~1~'31U Pl11~ftUQU~ftnq:ftD~ . 
1I11'h' 11'1 ~UIl11:~1~' 31U q1nn 1,HPl11~ftUQU~ftnnUU:;~1~'D 1n1A~n~~Uft'1I' ft1 bhp. rpm ~ 

• 
laDnlflq1n~1'1~~ftft~ ('D~~~i~) UR1u1l",'1I'1~u~1l11:n1'~~~1Uq:;~ • . . 

4. Rn1:KU:in1,H~1U 1 'liu Pl1,Huuu IIH 1 ~'ig~~1D ~UU'U~f1;jH "Q1~1'n~1,ilf1 . . 
'D~~fta~'fl q1nn'1rilU~ 3.16 I~DI'1~'1Uft1 q~U1U'DU (rpm) U;~1P1'n1"Ma ua: Head 

• • 
5. Rn1:KU:in 1'ftf1ft~~fta~ q: ftB ~ftftft~' UBn1flll:' f1 

6. ,:ftUlaH~Unft'D~~~q:ftf1i~ I~UI~1'ftl~D'~'1I'Inf1lag~ft~ 
• • • 

7 • 'U1f1ua:lu;1~'D~1I'o~~q:ftflft~ ~fD~ft1HBn1flll:n1'~~~1U l'U1I'1q:ftflft~1l1H . 
'U~11~~'~q~I~UftD~ftD~D~'~141nUMf1a~ 

1. ~1'11oiu \'I1~U~lilu ~a:'\'Ifl1a ;iht3\'1~~ "n1'flmt1~a:DDn~uun1":U1Hfl1U 

ii".q1n1l'D~iJiiUin1'IPI~ MI:;~H1A1Q"i ~~1;~H1Ba'DU~nU" '1H~1uln~n1' 
• 

~~1Ula, M 87 10 1l1P1;'II1;fl1n"~IPI:;D~na fIN:;fl1n"~A1Q"i 
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i 

; I l,..- ...... 
i--" 
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" i--" " ... 

~ .... l,..- I--'" i ~ , I" ... ... IndUCN Draft Fan (2) 

,cP'''' rt: I--' V V i--" FoJodb,1" f.~ d ./. 
~ .,.,'0 .... / ..-: :,... .... 
..,~ 

V priLarJ AJ Ftnl (2) 
~ 

"'" 
. tp1 ....... ~ ?:,riP. /": , 

\411 
1. ""I k~ ;;. ;... '" / .. ; ... 

I,d' 
--:-~~<Q 

!;i.; 
- \~~~~o/ :"..-

1~; .. '" .,.. 
, 

~ \?:tpl 
/"\ 

I' 

, 

(Adiablhc Hud)-Mete" of Gas 

. 
ltJVi 16 I iiun~1I'IuAflHI11I1flIlWunUn'1l iinnHlIii9l'iln~~flIUJ 

Jw ,'r. R.ght lOUI.Ot'. fR) L .. tt 10\.111.0" Il.l 

~ 
, 

B-\i)- B- e w 
Upper ~&'1 t.o"'ot'\lIt.~ !PIJ u~, P<ll\ ",,1\1"' IA2 . L.O"'" paoli """,.zotllA!IR3, UPP41 Pill" l'IonJOfI~ jl..lj Upper p&n "..Roo;&! lUI ~f P-" iw;tfllon:.ll ~I , 

~ -\t) e -@ ti)- e-
Lt. .. , ', ~ .. rt ~."':;. I"'. ' UppoJ< P't1 3'1 ' 00 .. 1'1 ..... 0 tR~1 UP.p.e1 ~.".~ .. 0) .... 0 tR~1 l.o ... ' p.II't""n'kl tU, Upper part 36 00"""''''0 '~J Up~, p.n 4:i·up ... ..., flf.\ 

17 
• 

UU~Rn1ffil;n '~~fl;r~ _ 
. 

Uil;l11 ~ ,j, alln ~~flllll U ~ ~ I ~ 'ia ~ 

National Matsushita Electric) 
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Arrallt'"""", J. 
)o'or bull. driva. WI.I,<0,11 

overl.UII". Uuuriup ou 
padl,\lotll.1. 

.4"'0", ... ,,,,/. 
Fur belt dri"'" Pulley 

and wh •• l OV"thUD". 
hOlrttiup iA bravkcl. on 
1.0 lunain"" )1.du oWy 
ia lIu~kr .i_ lor feY""· 
t.iw. d~luu,c. 

AfTOII,"."'''' S. 
For bull. drivo. Pull ... " 

oYcrhuD&'. lit.rlap IIUp'" 
porLuti Oil '.11. b"~LI4J. 

• {".GAlea.,., ,. 

FordlNc\.driv •. WhoIIl 
onrbuLlI· No boari!l4Pl 
OA Jail. Whoul DIUUIlk'd 

011. ,nowr or CAItPIUI .baIL 
P.,.JQt.1 for ~ 01' 

~ 

.i ""n~,m""' 6. 
.. ... r Jirud Liriy", WL..,."l 

0\1", .. 11\.11111:_ Iltclu.Je. buw.. 
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