|r._| Fl

ﬂ“ﬂ -!ﬂgﬂ :
,f EERw.
ﬁi HEEWES

EEEEaaee.
[ ANERRRREL

.

.“:r' o T L
"""'Jr'q"'"*fl‘-'?-:.l.'_-;,;,..'+- -

(] T -

S

bl ) ._

_/

S S o

..,_.

-_ ./If|-

b

AN

DU

.?.....?ﬁ; 2
RSN

ARANANAN
ANV,
VKRNI

4 -




0]

Introduction

02

Overview of Chiller Systems and
Operating Principles

03

Air-cooled vs Water-cooled
Chillers: Key Comparison and
Application Strategies

Strategic
Comparison of
Air-cooled and
Water-cooled Qhﬁ!-er Selection Guide
Chillers [
05

Conclusion

06

Lineup




Introduction

| N
The Strategic Importance of Chiller Selectio

e
.j-.;r.i_;..-'.i.'a'--;;-'-.:-'ﬂ":.i-"fa-" |
oy x = e
C A AT A r
i = e

F“ﬁ'#"?’:—fﬁff.ﬁ"ﬁr"?rf . I

Hf"ﬁ'.ﬁi’ﬁ:":f;”ﬁ-"_f.ﬁr'_ﬁ-’?ﬁff’

.-r"'.-""'-l"""-

i a_.--;;--'
g 5...--'*#‘""'55" .
S g . P
KFF.__-.--..--’#-#"G‘-'"F e 0
e -
s 1,-':#-"'-"5'"”3""'""'":".# _p‘:.’-—"-r""""' :: . | e a——
-~ e -ﬁ'-'iﬁ"‘f"?"""' 3 P———
=S #,-ﬂ‘-,;.--..-'-.?-"--'.-'?"'lf"'ﬁ" —ab -
_:-'sa-f-:-*"v-"‘-'""'f,"'f S i |
S T o _f-'ﬁ-"‘_’,-“'-;"-"‘"-ﬁ- r
e T e |\
‘.-,,'__,.-,-"..-"-!1" e e
_.-;f?.-_,,w_br-.- Fw‘:’,#_‘ﬁ-"ﬁ""-""ﬁ'rﬂ .;:.'r'ﬁ""h""'-"" |
e ﬁi-.d-;r_.ar;rr*;-"ﬁ-*r-"-""f"f §
e . = e :
F#f;ﬂﬂ-’##ﬁ"’"ffffiﬁ#yy##fﬂ‘?fH#F?’ e -.'I.'-“:
- = = SAT e e T e i 1] ‘I
- L - S L ol bt :
G e N g e e T g S - _s;,._.’-..piﬂl‘f 1."' i
Al g .5 . T - o ﬁrfﬁ’ﬁ:ﬁ# 1 ; 4
: FXA A A e g o = | ;
—f e g B e '__...-_,.-r'-_ﬁ-—'-jﬂ;".l"-'-"' ; = .:,r:,.-'g‘-"-ﬁ"'!"" .
; :.f_...--.w‘-"““""”'fw‘-r e i T e i i A o 2 2 = «;--'..--"1!-"?"1"'“ A i
ey e e s -ﬂ’f?‘:ﬁ’ﬁ**‘j'ﬁ'f"ﬂ"'fff;gyg;#fﬁ‘ﬁﬁfffﬁ’wff .
r’ififfﬁ‘“r"ffffﬂf_,ﬂ’ff ;i-'-.'dr-'?'i:'fﬂ"-"-r”’-""‘,fff f??##gﬁﬁfﬁ'#ﬁfﬂ?ffﬁu I
__,-fffff'ﬁfffffﬂffwﬁfff}ﬂ}‘-f f’f’f’fﬁ"ffff?ffwﬁa?rﬁ'[bﬂr i b e Ny f= -
-l e =g - =
WA A AT A A g pﬁ:f-;:f?«-;-f.r.ff.rﬂffﬁ"fr“?r _i:’_f?uf?;_rp’rfﬁ};h'h?‘%"r i, g I
;.--':-f-,-":-"--""-*"'i"-"':"'"'s" L e A g N
e : e s e i _ . .yfpﬂﬁs,r?,-.-e-.--ﬁ'-‘*?"iﬂ : v fﬁ-_ LY
= = SN O g e ,,’__._;,..._:_-,.-.._a_:.-;.-.-rﬁ-*-ﬁrﬁ"’i"’ -_rf_.:_b-;.._-a.,r-“;;--‘u-" ‘.1
s p.u-_..-f.r-"-:-"?""-"""""""'"- - J;r,r-_.r:_,.-'_.. ,,..:--;F o g A M
it i P e ot B - e v e e
o i e '_-_,:_‘__.w:..-'_,.,.-_,.--__.-_.-—':.-r = _#‘__ cﬂ'fﬁ-"ﬁ:."';"#f I& 2
e e o #'"'"’f#fwﬁ? p'-l;.:-f,.-'a;..-'..-‘;ﬂr-p-”;-"?‘ =i o i i - o < i e ¥ i : iy A
s 3 T a e = § 3
3 -_-l'-"-ﬂv":ﬁ"-""'-"""""""""# e AT ,.1:-,--.1-".--"?".-"".-"'-"" 4
...--_..-‘..--'.--’--' -""-""‘""‘" - Sf =, - a_-;..-__,..r_.-f...--..-;.-ri.-'..r'i"#"ﬁ"' = g g,-':,f-&ﬂr"'?"' [l !
Tl o P e R .ﬂ"ﬂ"’-ﬂ_r"'ﬂ".‘-f“'-l"iﬁ'*" - .
i = e B S o N B i
DR o S fﬂfﬂ?‘#e"‘""‘ﬂ"ﬁ"’f . it
e -.:-4.-*’-*--'#-’1--'#'-"-'1'1'-'"-"" v o g '
- v o J‘.Pﬂ-s:;-'f"‘.'rl""’!‘r . e ?—IH _'..-'.-"-‘_;-" Fi‘—- 3 u
__-rl_.,‘___,?_,.?._..:,.r,-r.;-.--.r—-.-* ??_,?___.,;_,_____‘_,,_F,_,_Hi,,_,-_..— ..a-'a"i'g"'.r"..-—- _-r-'-— e o K .
it S s e g o = __,Mti,;_f;é-.ﬁﬂ'i"#??‘#‘&"";f:?#f e ] . ;
:..-r.--.-'.n-".-'- = =
ffff'ffy#"#f"ﬂffff.""l _,_,._-l_-,'._-;.- i }ﬂtﬁrffrw'ﬂ}r??—fﬁﬂ'ﬁ'?ff#?wfﬂf | E !
=5 = = - e =
- . - - - -p*".’.-r'-i'-r - L - - e : = _l,.-" i
f-'r::-"-r-'-:-"i’*"*"""*"""""""#‘f.-.'.':‘_...-:r..- e g F.#i‘ﬁff?#ﬁﬁ'#fﬁrfrffffﬂy ; K ]
. e T 1-“-"#’"‘-“"#'#'?'-’"#'-'" e - = | - :
e Ak e I‘??Frﬂ"#"ﬂ"-#mf"ﬂ : < e i I B \ = =
Fj#ffrﬂf‘-.f.‘rf - Fffﬁ%ﬂf%fﬁff#?eﬁf#?ﬁ'r‘@fff R e o | . l' a T .
e FE - . = ¢ - T . J - . . i : r
.-,.-r;..-,.r-:.r-'.--":f'.-r'.--‘.---*‘.-ﬂ-'- -"-""f_?ff#fryffwfﬁ,?iffﬁ'“f?#:ﬂw?-"'5-"?"5"'5;"?"#"*"’ | E l h ' 4
'*"'"":'-'HH""L'T"‘"'""-"#?HT‘- . ﬁ-?#?#ffri’-ﬁ‘fffffﬁuﬂ;;FH’??’?#THFF’:&' o - : Lol | i 8 /
';-r.s-'-r"---f;-';-r' ...-'..--..-*.r-'--".-'..-"'-'-"'-"""""‘""" . _..-*.-:..a-ﬁ-:..----’ - ;.-,--_..---.-.ﬁ-'_,.--..-":--‘w-"' ! = ﬁ I |
ol ?r'f?rir".f"ﬁﬂ'i"frf'riffr’fff". " _..-‘_...-__..-r,,.r_,.,,- 1 b " §
R fi-“".r".r'.-"".-*-"r"-"""' e = e e - r i :
.-.#'f'...-’;.--'.:-'-'~_1-5-.:-f;.‘-'-.'-'-..-fr.r-'.-"fff”“’?'?'?'#’?'#?;ﬁ’?’?'?#{ff! H’H###ﬁ'?fﬁ#?#*ﬁ | T 5 i N N \
e : : r - ]
o i ..n.-u;-m--f::'-rs;rw-;.:;.:-.;;—t:;—.-—ef-:f-ﬂ-f-ffﬁ-'r-ﬁ-:fﬁ-:-’a-:--'.--'-ﬁ"’-""-"‘"’“f"' ; : . B \ i b
o glffw’f"r"‘u-"'ff-’fi’r"‘#; - e e =3 . - s - e i = — - -.';'.d-"'-_‘;-" -'.' & ‘ ' ‘
f}-*a*-ﬁ-:-*;;fia-;r.-r,-r,w.—f.-ffmfr”i’f'? F e ??’ffrfﬁi’-#*ﬁ"##':rf:fﬁf-fﬁ"f'f 1'1. . ; ¢ i ,
r,a*..rff.-www.-ri.rﬁr-’.-ff-’-"’-"‘"v-"'JIHHHV?“FF#?!#?????”?#-Hff?ff ;.{ " E i ‘ E l !l:l .-'I*
"'.r"'";.;-"'...-'-‘.‘"i-"'.':-F'..-ﬂ".-".-"f;i"‘;ﬂﬁ"‘f#"'&-r"‘.ﬂ"f";-"'RFF??‘#.??'?'?’?#*'TH??H?&ff*“;"'-f"'*##?‘f :.1' -F:-':'—‘“ : E B | [ e \] /
.-’.r?':-':-'rrf-..-r.r-.-',.-;-fa-ﬁ.-'.-f.f.f‘-'-".-’,-.-r:;-*_r-;'.-’ﬁf-:-’r*#"v’f?-'-;f JHH’?’J#?FH"';?" ,'.T N TR 1 q ||1 ' :1 i.ﬁ
- - = - g a . ¥y =1 g 1
;i-‘;r:;'*:-ﬂdf‘_ﬁ-'i-'.,r.-ﬂfxs-f-ffﬁfrfﬁ’ﬁ-’&s—*-ﬁ##‘?raﬁ:—’f{’f f‘“f”-ﬁ"f‘-ﬂi’;".ﬂ'#"ﬁ'f"ﬁ## fq ) L | . i 3 { LR A
5 . = EY o - = a { I__ i
.--*i-"a-‘”-"'--'-’.-'.-"..-*..f.r-,.--.--‘.-'f?f-*i’ﬁ’rrﬁfﬁf?’-’f’f‘?'?"?i—‘wff.-1'.--'?""'-"'"-"'"‘3""“:"""" : P i L = A f
-"a-"‘-""-'"-5;".-".-H..--'_..-r-‘ff—#ff??*?‘#f"f'?‘ﬁ'ﬁff?ﬁf’?’#fﬁ"‘;‘r"ru-"'s:-*’#-"'?"f'-";"“'*"'r""‘ i " AV ] 'y i A -’S
-:'-*-'r-"'?*f"-'-'f-.:-'r-.-r'-.-;-r-.:-ir.,;r fﬂfr:-*v'-’f'”*’fﬁ'#?’r:-’*;*?w’??‘???P*ﬁ?‘-f?r#ﬁ}"“’?"’#? AN pTenhey, i [ i R 1~/
= R = 3 s g - — - - E ; " 3 e s . P | ] - - ks L.
f?f#;-l"?‘F’#ﬁfﬁfﬁ,ﬂ'#‘?’ff#’ff?j:#'_;.r'":.-":,rrfﬁ':.ﬂ'd.l"'p-'?"‘a""‘:—’u";rﬂ;ﬁ‘r—#r#-a?.‘.-',r?ff ;' o "-.-.‘.:' I l [f '
- i : gt - P e i . 7 || :
e e e i it P :-":-f:-—.:-—.---.-f-‘.f-a-" = a‘f’:-f;-*?":-if?;;:e:l.:r?.?#fﬁ-::& L e ";d"‘ h i y
. = = & - L e - ~ "-. -
r"-'-“r'h“"fv'.f,-f;f-ﬂ’,-';-'ﬁf.-’?*-’f’-"f;f.-r:,-,.-;,-r:,.f_;-f.-f.-r.-'?r"*}"F_—,.__,rﬁ'-_;_,_.;.:?.?-?ﬁ#;? H' -[; AV ! 8 ¥
s : b ~ - e’ . . A 3 H L |
Wf‘“-“a"*?r’f.-f:?rf’fﬂ”-‘*"’ff-"'?:-r"...--.-'.-'-'.-':-"-".--"r"‘-"::;'-'- }ﬁfirﬁ??;_a-yyﬁ_.r-ﬁ?‘ I B\ \ "
S N S o = - . = . : - E £ o = B e
-"'"-"'-"" fﬁ’#’w#‘f‘f?’fﬂ-ﬂw#’fﬂ’-ﬁ'a’f;ﬂ"f = #?'?fyﬂ??'ﬁ‘?’?ﬁ'{’?%ﬁ'r#%?#? IH t".'l‘-l'l--.l-ll' i ] &
i ,::-r"d_;...-r__;..-'-_-_.'..'r i - e i i e e e - . o 3 - - d (] - '.--_-‘I'. L - s .
e = F E -;.‘.-'H'...-:.r__...a-,.-' . 1;..-— : -"'_,-‘ #-"_--'_.-r"_-'..-"-;::}-‘.-"-‘.‘i-"’ f?f:f?ﬂ-?"g?y#yi—ﬂﬁf..#?ﬁ_?—.}! [ {‘."".-,_n.la 3 B i___
e “"*"'r""i"f-"'-“‘r’:-"?-ff'i-’?’f"é":-'fr"s-f-ﬂ';f':fﬁ R TN P e (e | Mame = ~ i
..-'__..-_,..--__-:.'-:__,__r__ = : . e fﬂrff'ﬁ'i‘-"’.ﬂ"’.-"ﬁ';hﬁ-ff: v : § i
- = T g e e == e =R wid e = - = A= ot i L ! - :
g o~ il . r-“..-"_.-_..-' ff?;r,—ff?rﬁﬁb,ﬁ?##y?ff}r“?? 1 -, ; 8 I
""""-"'-'J-f'if--':-m.-ﬂ--,.-*-.f-f-:r-::r?’.r-';,-f'a s o e ; ; i . : §
- = : ""-""*"r"ﬂf‘?f’#?’-ﬁ-#'-ﬁﬁ-aﬁt??ﬁf'jﬂ?x;-i-fr"-:.r-;.-f { N ] i
rﬁ;?‘-??;?'? F"-."'.F-l-"‘"'-.;r--l'-‘.?-:;':-_r"* il 1 . . - - o - k8 1‘ - - l
e - I I fﬁ.‘f "f#???;’??;’:ﬁ;‘ﬁ*?' - Lo i e o I ] -. L] "
’.-r"-".-'_.-.'-ﬂ:_;f E - - . o = ~ ; d-"'--“'q-"-.‘-'-"'.-".--"-.--"--"*q-"‘ el | .
-*‘.-‘*,-'..-‘.-:-'.-f.-'..-’ua-’.-.-",—f_.-f- ¥ & " . 5 : ; - b
. s o 5 f'ﬂf’fﬁfi’-?r'f?'???uﬂ’f}?—-’ e i g B { | A ] i
""'"’*""—-"fi""--'--"'.-" e e e 2 e o o = 2 = "'f?"""""r-f"f""r'? = Praw, . \
- : ; . _q-’,-*,-r'.ﬂ';'f’p-'f,.f’l_:.f;,:f?r_::ﬂ-;.ﬂ’?' ::.--L,.;t:-_..__ = = - l ol P q B I
..-r‘.,.-""'..—";.u-_i‘.-._d.f___;..._f?_H?I._;#?#}_?_?#Jb f-';."}-_ - 3 _.-".'T'-F -i""':"'-';-ﬂ'-_‘,.-"'ﬁ-“'r-q""‘.p!"' -r Fa - e B a l q
- - Al 4 - - i - S - - L r g - - r & - .
.-f-,..s._-.-,—,;,,,,‘_;.i_;,_’,:;_;ff.,f,_wj,_r,fk.__ﬂ_}# o ”'f*’f-ﬂf'ﬁ”ffﬁ?&#ff?# U Sy . a i \
o : Rl o et o Wiy > E = & o e .
J'H"H“’fi*f’}frwflﬂ-:ﬂ”?#,ﬂ;ﬂ';:21:.‘-“ B o ,?f’ff'?‘r??‘?ﬁ’ﬁ"ﬂ‘?'? " . N f i 5 \
- - : ; o ':H" — S s ] - T 3 : oy . x —== r 1 -
< "'”—"---'r:-*-.-a-*;-f-,-'—-..r.-.r- e o = f;'ff??”-*#?’“*ﬁf-w#?ﬁ?“? 1S i ! f \
- = = g ; . e, o R rn e o = i . L - :
""'"""‘""“'-’i-'H'-:-'ﬂ'.:*'.-r_f-'-.;-'--.:-f;.-.,-r;—.:ﬂ,-.-;;.a.e- = .ff..ir?ﬁfffﬂ’r??~#?ﬁ?f? S s X i h \
5 - C R e T o T . il
""*’H?'w?w:’:'r'-r:.-af,;nw-ff..n—f : ".""“““‘5"""""""’V'F’?’Fﬂ;—*a}wﬁ-ﬁ-—-ﬁ«?ﬁ-&f.ll b, ; i \
o - - o ; -"'_,.-.;.-;'_.-'..._#1 5-',.-‘_,_..#.5..-5-'-1,-'.'5#_;.'.-1_- R - = i "l i l
.'r""""i'“'-"":ar"-?:r-"i?';-':l-:":é"?’-?'.'-f;.:--;'.i-'*':'.'.;'r;:.;e,;k_..'-',-- % ¥ Jf“:""‘""'";"f:"r?‘?‘i’-‘m.—"? S B ! L
SR M ; = . g - o ___,.--ﬁg..a-.-___,'.-_-._._-,;..a-.r,.- T A = _ s "‘-.'..':'“__'- -
f""’?*’-”*’-ﬁww-—fﬁ-ﬂ'f-ﬂ??x'— = : .--""T”"‘:"f"‘?ﬂr-;—‘*ﬁ-’:—*w-;fm::ca—f. S B 0 f | )
e 1 : .-"".-":..-'"__.--_,..-__,-? e S . i g, !
--".-a-.gr__...-f_-‘,.-__- . 5 > s - e = I = o l Lt |
W A = _,.-'..,-"I'_.-"'_,.--'".-"'.-" .-"'-“'.-'.-".'-F'_;.-::_ﬂ-:;,-.;_;_.__.-'_‘_, T - _F"-F#-ﬁ-f-.:ﬂ'-.l":-'."r;‘f-?- e I ' !
*'"-".--f:-'-..'-:,--_.a;.--;f g o 2 *"'-'""""’-"-“""*"'*"F?'?L;:J-'Z;J-;;-'-'-', e - | =AWy §
-*""’-55.# - .-*'.-' fﬁf-ﬁ*fﬁ},??ﬁ_}f’fﬁ?? = .—..-r" __..-_..-',,.-,.-r—_:’.r‘ ;.r"-"__u-"?‘ ) ~-L.ﬁ.l.1 I F
= 'f""r'“""‘??*""‘:‘*"""?";-{;-:.;.;;h:.-;.rf;:-;;?m#,ﬁ??'#ﬂ???;fﬁfﬁkéﬁ 1 =, i { :
‘.-':..'p';'__..r-' o5 3 : - 1 - v = . - - -L'q: wr
=g - fﬂfﬁf{f’f-&”?ﬁf??}fﬁ_ﬁﬁs ot - Fff:.f;w;fff;f_;,,ﬁ??__1 [ |
ot - p : - i R e 5T z = = ] '
i f’ffff-:a-fﬁr;r-?r;r:_;f:;c.:é;}-#f,s ,HEJF?"’Q?'??'J-;’?;#;? f‘ 0 '
- b :l‘-" e .ﬁ" ar! = g L = - o~ A : - - - - -;.-*"_ e - - o > ; e - - i I
-.._;_._ﬁ______,if-rffffﬂ#f-fff?-??%#bf?____.,- H’F‘f"?.{?e’}-ﬁﬂf}-#:}?# ' B r .
ot '-""-"‘T-r"-'-*'-*-'.-'-":?-"'-".;'.'".-'"-;:-'- o S - = '-""r'ff:"-"f""'f-;."-f‘”‘-'" -_#._i#_ > e & -0 7 "
’:-*"_.—.-—ﬁ-—_;.:., = - ""."'":""-"“i-'*-f-:‘-" ::'--’3...:-"".'.-‘*.--,;--“,..‘*- o o T ﬁ?ﬁ*?##:}. FI g
..Ffff?ﬂ?-;ﬁi-?w??;;;tﬂ;_-_._F ~ = ?sk%ﬁ*ﬂ_#,?&??fﬁ,_f. | =T 0
"""J':f"-“”-";--'f-'-,;#,-.;-f;,.f__..-.;;.;u?. = "ﬂfff'#'?ﬂ};’fni-afdr':f;.—_; . e | -!'.-__.q'-.mlq_. N
.‘:‘ - - A l"'r-.r""-_,.'r-"._-___,a- .-._,._"_,_'-_'_.- . - - ol fﬂﬂ"ﬁi’??:-_s-};f;r.__- - o l B =
- = - . 2 - s = T g 3
- "’F""f""-""-r"a-“'.;f“-f:.ﬂ-’_:.-'..-_-;.,u f'ﬂ'#”’r':"ff’;:;:'#:ﬂ-h;,.&;fﬁgf! e "H"T"f ! ":_.ﬁ- o
- 'ﬂ':"‘":"-'-""q-""i.‘-’.:r'_',.'ﬂ'-‘:,.- ,.-"l";:-"'__..--:;.r : _-""" e = 'Hf???f??”‘;'f_;ﬁ-f_f - -""-'_,p-" r"‘_'-',,.-"_.--’;.-“f-’__:-' !. _{‘“'-Hdl'rl i -
- i - A _— ¥ e - S e = . = = e - - - 3 ek,
e — 3#,:,,-3_;1.,_;,,“_, - 'f-'f”’f’#ffr#'f?-;:-:_;._,-'., o ":"""F“'"'-"*""--"'?H-*’f B e =
- el s - o - T.I-"' - o e - - 2 " - P e - -'- - i == ':--. _— o i ‘1':I'.| )
fff?#f‘fff!fl_f?a?#__fﬁff ,f.?ﬁ?,??_x, :T-:."-'F.j,‘..:-' b *'f-"",--",-—_,..ﬂ-_;..eﬂ_‘;__...-ﬁ.- ! L.,' !t
= - - o - = g - o S = 5 e e ™ - o .I__.- e - = - % - L :
""'5"“--':-’-.-.?-#.-#.-*;-'-_.-' ..Tf‘f_‘""-‘“';'"he'f’-’r'?’?f-?’:"- e ’T_f"'"'"*""-"":f,—*'.-" \ W q :
P . .""“”?'E:frﬁ';;:e-;.-';-w : = "'"ﬂ""-i"-‘-'*’;rag-.e I A i | a2y il
“ ff*ﬂ;,-?_’_??;k_?__‘:;-;_,# e z-ff-r'--.--;v‘-;--’.f.-;,-r.__,-:;,:-;:_._i.-_ - ""-"'-‘-c"‘-'é-r-ﬂ.--‘-‘:-'-' - 3
T - - ‘ e - e - A = /
Jf"f""‘?:-"'?;#,-#;:;-f.;-—__-f: -"‘J"‘"""'j""".-‘-_'.-"b-".-"'?--":,- _:.-l'f-f'f:;;"r"'-"“ﬁif‘;-’ 4 s, . o
o : = e o N e B - i 2 ~ LA 5 a
e P S Pl e S s E i o e :
L = """"-"'-"'-"':--*-:r'ﬁ-_..f o e R i N T s ~ g
Hfi"-rﬁ".i'r'..:-‘,-r_,.-;q..;,.ﬂ___..-i__-;*l ; _,.u-F__,.- l:ﬂ-'“r"'-'-"";-"‘?;ﬂ';-‘:':;é--,;,.__-._L__-' : :-_f-?:r;',*ﬁ-:;fja;};_;;. '.-. T ‘: a
R - ."'“""'i-"’-:-'-f'.;-r'e,;-r' i - i o e A M e d —w’l-.-n} -
. ff?}-":#’,;-‘-?:_.:;..:_ﬁ;.._: ".‘-#-"F."}":f-?-';r'-ﬂ;-"l' == ; . _,-'.:-"',‘.'d-".-':;,;hv‘..-f_—;,.- .llllnl . "-:I.r'l !
e = = el = . i g e . . : i —" = = ’ r - = . Ll
-‘_.ffffﬂff_gri??w::.-;; _"'rr""',-r"': ,-",.r‘,.r._.?.-?_:;i_._;_-_f'}l_ I_Pd‘fr‘.-"-"'-._f"';"’;:-"f}';::-ﬂ-’ l]‘.'-"'q"' LT |
e o = " e . T 2 e %
= l'":- — _‘_,.r'.'_._,_ e e _,.ul"nl_|_,..-'_' e, = - - .rl" 1,.1'1'_,..-' :.‘_.r_.-'.__ el :..I___.-’ o o s -P""- - = ‘_.,.-_-'-:__ ;:._ e § e il i 5 - I-_.dt a E——e
-"'A-'".'.'-"".-ﬂ"__..-"l" e : T e . - """‘-""‘-."..-‘.-.:-'_';J-_:;__',-_."' e A S e \
g = -F-".-r-"'.-l-"'._-":r',.'.-:i"_.-’"...-" ) . ""--""-"‘-""-*"-""4-"-"-:.-- o 'd?'f"-'-‘.".'-“.’-'-":-" e
I~ A o = ; T e - = o - - . 1 - o -
'.‘: -"-J"..r'__..-}.,_'.,.-'-.,:.‘_';.J__?_‘.;_r}-r;fr-ffﬁ#-??._???_;’ F:'.:
_,..I"'_.p'"';..-r -.'.H-E"---l‘-‘:#".f-"_..rll_;'-,? " -"'"':'..-l"-;,.-"‘_-.__.-'___,.:__.
"".r'"_,.r .r"_..--"-f__.-'..-'- e




. Introduction: The Strategic Importance of chiller Selection

Introduction:

The Strategic Importance of Chiller Selection

" 4.69%

Goba Market CAGR

2025 -2030

$9.58

@® Wat er-cooled Air-cooled

Chillers market size by product,
2020 — 2030(USD Billion)

https://www.grandviewresearch.com/ industry-analysis/ chillers-market

In today’s rapidly evolving industrial and commercial land-
scape, the demand for effective and efficient cooling systems
has never been greater. Sectors such as data centers, manu-
facturing facilities, and commercial real estate increasingly
recognize cooling not as a supplementary utility, but as essen-
tial infrastructure crucial to operational stability, energy man-
agement, and even business continuity.

Traditionally, cooling solutions heavily depended on direct-ex-
pansion systems utilizing refrigerants. However, recent tech-
nological and environmental trends have shifted the focus
toward wat er-based cooling systems. These systems are
Increasingly valued for improved energy efficiency, regulatory
compliance, and lower environmental impact, aligning with
global movements toward carbon neutrality:.
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At the heart of cooling infrastructure lies the chiller system, This white paper provides a comprehensive comparison of
with air-cooled chillers and wat er-cooled chillers standing alr-cooled and wat er-cooled chillers across key decision-mak-
out as two principal options. &ach type offers distinct tech- Ing factors and explores how - G's advanced technologies can
nical characteristics and advantages depending on specific meet evolving prokect reRuirements.

prokect environments.
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and Operating Principles

CoolinH50Xer _
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&A e _ AU Chilled Water 1ipe CoolinH
A) U Chilled Water lipe Duct ‘ i i \1/\i/I§te er
Duct | R[] B YT T
— 1 [ 11 31 [ | : EH 1} IIO)J 3A CoolinH
E Lanldl A A A &A — = . Chilled Water 1ump O 7y Water
' !H RS pl’ 3A SA A) U s . Lump
oA W — — _ Wat er-cooled
A) U _ chiller . M
< IHUre (> Air-cooled System < IHUre 2>Wat er-cooled System
Chillers are central to modern cooling systems, functioning as the Alr-cooled chillers expel heat directly to the atmosphere using fans
primary source of chilled water for air conditioning and process cooling and ambient air, offering simpler installation without the need for
applications in buildings and Iindustrial environments. #y producing cooling towers. They are compact and often preferred for retrofits or
chilled water and circulating It through heat exchangers, chillers absorb prokects with space or water constraints.
unwanted heat from interior spaces or eRuipment, maintaining thermal
control across a wide range of environments. In contrast, water-cooled chillers transfer heat to a secondary water
loop, wnich Is then cooled via an external cooling tower. 8 hile this
8 hile all chillers operate on similar thermodynamic principles, they setup Involves more Infrastructure, it delivers greater energy effi-
differ significantly in how they relect heatn primarily through air clency and stable performance, especially under heavy or continuous

Air-cooledor water [Wat er-cooledin a distinction that influences effi- cooling loads.
clency, installation, and maintenance strategies< igure [] 2> 5




Alr-cooled vs Water-cooled
Chillers:

Key Comparison and Application Strategies
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. Alir-cooled vs Water-cooled Chillers: Key Comparison and Application Strategies
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