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• 
BALTIMORE AIRCOIL COMPANY 

7600 Dorsey Run oad Jessup MD 20794 • tel 410 799 6200 faa 410 799.6 5 • w... w.BallimoreAlrcoll.comI 

June 15,2015 

Pamela Doughman
 

California Energy Commission
 

Water Energy Technology (WET) Program 

Baltimore Aircoil Company (BAC) designs and manufactures a complete product portfolio that helps our 

customers save both energy and water. BAC has three proposals to meet the objectives and 

requirements of the WET Program relative to evaporative cooling equipment on both new and existing 

installations. 

1.	 Hybrid Closed Circuit Cooling Tower Optimizes Energy and Water Usage 

2.	 EVERTOUGWM Construction Reducing Corrosion and Increasing Cycles of Concentration Thus 

Reducing Water Usage 

3.	 Energy and Water Savings Retrofit For Cooling Towers 

We appreciate consideration of these existing solutions that have proven to save energy and water and 

will also make an immediate and significant impact when implemented. Thank you for your 

consideration and we look forward to feedback and questions. 

Sincerely, 

larry Wei
 

Director of Marketing
 



1: Hybrid Closed Circuit Cooling Tower Optimizes Energy and Water Usage 

The HXV Hybrid Closed Circuit Cooling Tower has both evaporative (wet) and dry heat exchange sections 

that increase the efficiency of the system and allows the tower to operate in a number of modes to 

optimize energy and water usage. 

Benefit: For San Francisco, CA, the HXV Closed Circuit Cooling Tower will operate dry approximately 50% 

of the time. A 900 gpm system will save approximately 500,000 gallons of water annually at 

93°F/85°F/78°F design conditions compared to traditional closed circuit cooling towers. 
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HXV First Cost Benefits 

HXV Operating Cost Benefits 
Due t[; I Swa·Er s4V1ng o:n:epl and QlfTlblned design. the HXV olli!rs SlRflrtlCaIll 

Otlel3tmll cost benefrtl. Yi.lter consumption IS mlmmlZl!d til ughoul rhe \'l!:V, Dunng 
peak summer operallao a large amount of heat load IS anady ransfP.rred by Iw 

oned COIl. t amblenllernper re andtOf heat ioa(j droIls. tne amount of 
e'i3paal1'le heal transfer 15 furt!loi r1!du~ by CIIl'\TQjlmg tile fbw thlOulin Ire M!t 

COIl This leduc the l!\I3pcr"~01 kJ" lid bPw.«J.m as well as .... lei' Ir'!.llme!lt 

requirem~ntscompal'f(j con lltiooal eYilpclati· cooling fQUlpm!fltln n 
adiabatIC mode only asmall amount of ....teI IS needed to saturate tile air and tilt 
amoun of blow-dawn 1$ ralIad ~n furthel. Finally In th! ty modi: no water IS 

used al all (wmlle saYIng the eIlfI&V as\llClJlfd tn running he spra PlIl1P) With 
HXV hibnd un~s, er savings p10 70% as compared to traditOJ I closed cin:ult 

~vstems IS pass ble Dependllg on local water cosls and a llab , thiS advantage 

alol1l:' can pay for he "'lull/ment as Ii as two \'l!a1S thrau hcost Sd\Im~ 0 

water u \'rater treatmenl dBl1Ical . and hlgb!!! tern !!IfJcieOCIl!'S. In addi lon, 

fouling pctential mocialed with Oll"" cm:uit CllllIing towers IS elmioJted iJlIDugh 
both the closed loop coolmg s~tem and 1he Combmed Fb¥ Technoiog;' des1i" at the 

HXV, 8ssunng peak effiCiency and enErgy Sc1VIngs over time. Fmally. the mduced draft 
propeller fan design resul In low fan nergy requJremenlS compared to centnfugal 

ian units 

D~-lIIllbDIlIeIll1tI YmlIS Clillall Zan. 

A" W.,.., H"t!, ,. '111~··1'.1111"~ 

Closed Circ~ Comllng SyS1eI1lS oller lhl 
lowen FlUid Tern eratrres 

• 
o 

D'" 
AtaMA'nt; 

.~,.......
 

Typical Annual Dlstr1~11ll1lf Allblenl Temperature with the
 
Three operating Moilils
 



2: EVERTOUGH'" Construction Reducing Corrosion and I creasing Cycles of Concentration 

EVERTOUGWM Construction combines SAC's 'innovative corrosion-protection features to allow for higher 

cycles of concentration that reduce water usage due to blowdown compared to standard materials of 

construction for new evaporative heat rejection units, !,neluding open circuit cooling towers, closed 

circuit cooling towers, and evaporative condensers, Additionally, reduced corrosion leads to reduced 

leakage and wasted water. Benefit: Doubling the cyeles of concentration from an industry average of 3 

to 6 will result in 20% in water savings. A 300 ton system wi I save approximately 200,000 gallons 

annually. 

What is BAC's EVER OUGHT Construction? 
EVERTOUGHTV Construction combines OJ number of BAC's innovative corrosion procection features 
in a single cost-effective package. 
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3: Energy and Water Savings Retrofit For Cooling Towers 

Cooling tower energy and water efficiency for the existing stock of evaporative heat rejection 

equipment will increase through various feature upgrades. This is analogous to retrofitting mechanical 

equipment with variable frequency drives (VFDs), or inspecting and maintaining economizers on 

packaged rooftop units to reduce energy usage. Incentives to encourage feature upgrades and retrofits 

will yield the most immediate and largest benefits. 

ENDURADRIVE™ Fan System Retrofit- a belt or gear-drive motor/fan assembly will have inherent power 

transmission losses by design. The ENDURADRIVE Fan System retrofit kit is a direct-drive solution that 

includes a new mechanical support, a new direct-drive fan/motor assembly, and a custom-programmed 

VFD, eliminating power transmission losses associated with gears and belt systems. 

Benefit: 10% energy savings by eliminating mechanical losses from power transmission components. 
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Figure 2 - Typi~1 P~rtl Load Effic!encies of 
75 HP. TEFC. 1800 RP Motors 
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Figure 3 - Typical Partial L(),)d Power F~ctors of 
75HP, TEFC, 1800 RPM Motors 
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doeslgJl. To l.lIIpwye coolmg md Ulcre35e po\\'er 
deuslry 6n.s h.we been ~ 10 the exterior of me 

ator l:uuiJlariollS ~ addi 'on of the optinuzed 
cool fuIs ~ the su1face area a -aLIa Ie for he:! 
disstpa 'on. The remit IS IIIIpfO\'ed heat tr.msfer and a 
power UlC'l'e3Se of 20-! 5% IS typical f...'l a given 
lamination diamel~ and C~ length, Figure; bows 
the ~ 5Urface area achieved bi' including these 
oolmg fins. 

Figure 5 - Fjnned \/S, Non-finned lamination 
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mlCe was m~ to =Uy !he mam.r:facrurer's 

r '. The dati is shaII"tl III abies j & 4 ~1Qw. 

L~on Volts, -~. InpulkW 
IDI:aIl nus 

Inpul lo 
lru:hIc1iDn 

'In 8 38.\ 

Inpwto 
VFDPM 4 I 49 53.6 

Table 3 - Power Consuptlon COmpilriSon. 12" 
blilde pitch. milnllfaeturer dilt.:l 

Location Volts=.n Amps rms [npUl kW 
lnPUllO 
lnducnon 

478 5,U 3 ,9 

lnpu! to 
VFDPM 477 49.8 330 

Table 4 - Pow r Consumption Comparison. 12" 
blilde pitch, testing se ce diJ'til [9] 
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Figure 8 - Input Powe V5. Speed. 12" blilde 
pitch 

•.<\.s shown in Tab 2-1 !he PM IOOlor solution require; 
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each solutton O\"er a range of ~ling~ from 50­

()()"r'. ~~,!be PM motor !las an OO~ ntlgt O\~ !he 
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1\' ELECTRICAL CO)/SIDERATIO~S 

PM CObltol AIgonthm 
In addition to lI:Le P.:{ llll) or dtsign fearures already 
~ anotber challenge of Ibis applicahOO Wi\:; Ih,ll 
the ~ lIIOtor had 10 be run semodc:ss. ~ was DO 
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~=:r me LUOlor from fallmg OUT of 5) chrowsw 
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an lIl5Ula S)':sr~ denwd from J S)''Sltm 
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employed on -~- molors ll1 ough appu a ODS sucll 
as oil pia oons ~fUlg In the . . Se... 

V. MECHA:'ICAL 0 'SIDERATIO 'S 

Shaft Seal 
Due to the h.U'5il mvrronmenI inlltrent u1Ill coobn$' 
IOU'ef" app :c3J'i e- motor'"s drive end' pfOlteted by 
a lCIalllt. an-i:on1actlllg. 1lCll' -e . _ pt'.fDlJJlent 
rompomd bb)'IUI >ll3ft s.eal l!lcoqxua' a 'apOf 

b	 . g JIll!! preven m mgress of mo1Sl'U:'e.. This. seal 
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e \ CD can p qde ~ . k1e CIllTeIll ttl lr.l tbe mtor 
'~t a mpo!r.IlUre sh!!htly abo... ambteoI 10 

pr,~venl tllOL,>IUR' fortwng mslde the motor. 

'Imtlon 

With the eliminatton of the blgh ~ to 
gearbox. Sj"Stml. dj. from a ~"lbr.mon 

·>t;tudpoml ha\ bttn imp~ ~ au no. = 
any resouaDl:e LSSUO WIth the dnv~ ne 
maximum rotillLOll3. aGWlOll IS 11tlVl' . :e11 I) me 
rotlllonal ~ of tbr fan- ~ IJ.lIIIbcr (If bearin!!, in 
the dlwe ~ It:a- bttn reduc~ from si." 0 ,'0 for a 
swgle rrduchon gen'bo-x am from cighl 10 Iwo for a 
double redoc1lD!l ~x llus reduc~ ihe !lWlIber of 
fon:U1g ~:teS pr= in the ~ 

N ise eve 
:\tm.· cooling lowers are m oca OIlS where .!bon 
ooi:.e can be 3D 1S5lr. such as hOSJllttls am tIlIi" .:ties. 
To this end. a IhmI - g companv was engaged 
to coaduc ompar.I' ..... sound csts bmJ,'een the '0 

ce115. D ""'as tlken ;}. both !ugh spte<l and low speed 
for both cells. The Ulducnon molor cell ...as dl!slgJlo1ttd 
as CeU F'1 ""'bile the PM I1J)TOr ell was I' ted ~' 

Cen #. Sound leve. ~Is W I? on Cell 
=1 wtule Cell ,,2 was llued off TheJe \\~ :el:e 30­
secood readings takm ax !ugh speed and ,\-elye 30· 
second teading5 t1ken at ow speed around I 

perin:Jder f [he tower 3lIlI the fin motor. As lh.."'fe W<lS 
no moror out5ide of the fan stad: OIl e.u =2- on!" nine 
readmg. were t1ken on C~ =2 \\"Ith Cell;=\ ~ oiL 
.• wgIe point ~suremenI was taken where the old 
. OIl motor was OWlted on Cell ;=2 in rdcr [0 
have some reference 0 Cell ;; l. II was DO possw TO 
IUlll 0tI ~ "I\..ter w for eubel: cd.! ax allY tlllIe so 
here W35;1 si¢= 3IlIOunl oCbackground noise, but 

as this onditio' was ihe 'i3I:Ir for bot cells. it o;hould 
not aff~ the c m:p:n;u:i\,. data [9]. A\'erage .-\­
welghl~ sound pr=u-e results are showll in Table 6 
for both high speed and low opcr.Ilioa 

A-wei,l!h[~ A.\'eT.l£e 
Cell HWIStxed I Lm>'Soeed 
IndUcnou Sl.3dBA I NAdBA 

77.7dBA I 69 0 dBA~ 

T:lble 6 - So nd Pressure D:lla 

A! high >peed. ~ PM rna r ~1I was is dBA lower 
than the mductiOll mo or cdl For lal\" ~ operation 
1M PM lIlOIOf cell VI'aS :'i 4 dBA lower. Although ~ 

m:ty be ~ slight dl.ffere:ncts m the b3d:!!Jound ~ 

for each ceU the!.t iJRlv do nOI accOUIli fa! all of the 
fiObe 1e\.'e1 redut1i0l1 iealacd "'ith the P:\1 IDOlor 
~lubOll. The removal of the blgh speed iWu.ctloo 

1 'or from e OUlSlde of the fan stl£k appezs 10 ha -e 

the In e;t influmce ou ~ nOise Ie -el f h~ rOWfi 

Itself 

"I CO~CL ·SiO :, 

Cooltng ower fan drwes bave !lallgtd \l~f)' Imt over 
pas! '0 decades fai IIf!S of th'e ge<Utox. 

dn.-eshaft. or disc coupl.ulg· biI'ie 1Joeeu me bllPg:esl 
relia.b' .' L>Sl:Je flci:Dg lower lUJIlufa lUl"er~ and end 
UStn lttcrea-~ melID" =;5 have placed a prmuUUl 
OIl po'o,-er Ul!:;umpllo fur aU IllDlors and applications. 

Many of the problems 3SSOCLiIted with cooling o\o\-er 
~ and re1i4btliry are so 'eel wilh me P I 

!Of design. The relati-.-ely high speed ( •pi . I 50 
rpm) mducbon motor has been eliminated The m tor 
ilSdf Ins [IQ storu:al1} been a problem. but 
a.55OCia-td = and pote:lIlIal nbra on concerns 
h;m~ been L»Ue. drt>eshaft and 3>SOClaltd d < 

coaphngs have beOl reDlO':ed. thus e1unlD.1W1!l 
problems associated \mlt misal( t im ropef 
ubrication. oatur.ll frequencies. or deiammatiwz of the 

ivesb.aft il If (11) The righ ang e iral-bewle.d 
gearbox !las been remO\i\l!1. Dlfficull mamten:Ulce 
a.'iSOCIat~ with changing me oil. proper oil fill I~-els, 

conlamination of the oil. oille.al'. Mel gearbox f.lt1ure 
IS I 0 OlIger a coocem. 

~w moror technology no.... pro,ide-; an altema Ive 
solubon. tbe <hrect dn...,. of coolu1lr to",,:er fum P 1 
mot echnol.ogy ~"Ombi.ned w· th~ fumed. laJ:mnared 
fuuue design oow allow:; tlle collStruetion of low speed. 
CompXlll1010!> fur ~ w place of the e.'\i~riug gearbox. 
D3ta t1iucl 0 date indlcate:; this solution WlU 

el1ul1l\3.te the problttlls associated with the .at 3D" e 
gearbox and dri~,. :>haft design. 3v e~ting the 
gearbolL whicll I.~ 3 sJgllifi.;m ~m of 10 ~ the 
systOll. unpro\'td S} em clIictencies can be rea1.lzed. 
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New High Efficiency FiII- replacing scaled or clogged fill with BAC's high efficiency fill kits are designed 

to increase the energy and water efficiency of the cooling tower 

Benefit: 7% to 10% energy savings. Up to 5% reduction in water usage by reducing the amount of scale 

and build-up that requires additional cleaning, drainage, and blowdown along with less splashout and 

drift. 

Nozzle Replacement - broken or clogged nozzles causes uneven water distribution over the fill, scale 

build up, and decreased efficiency. 

Benefit: 2% to 3% energy savings. Up to 5% reduction in water usage by reducing the amount of scale 

and build-up that requi1res additional cleaning, drainage, and blowdown along with less splashout and 

drift. 



etrofi Opportu les 

A2°r Dec e sa in Lea 'ng Water Tempera esa 6%' Elec ·city Costs 

0. PlfICI1III1Y1I: Irs:- mas 2S~ " J 1lrIidiIII"s .1ectridIJ. 11m ~ iBl:raa ill 
cuIiIIc Ilnm 1uri111Rbf ~tDn 1riI r!SIfI D ~ IICI&tr man ClSI1I 

Annual Cool" To er EJ1iclency S ving 



Re ace azzles
 

P;y Back PellDd: lm Ulan I Yw 

entsceUD21'3de or R 

1-rF Decre2Sl! 111 

Pay Back Penod: ~ tnan ! Yea 

malnltatrl Ule peak pt'r1 om Inceol y(lUJ 

Pay Back Penod: 2-3 Years 
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