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c.. 
NflB#la-"5JrrEngirreeifli~i ~~rstl'ldi'es 

(Healthcare) 

Northwest Community Hospital, a growing 
suburban hospital, has a state of the art 
Central Utility Plant that was designed and 
built by Ballard Engineering. This plant 
received an ASHRAE Excellence in 
Engineering Award in 1998 for its innovative 
energy saving design. The Central Utility ContmtOpernlioo•DoSkinContmlRoorn 

Plant consists of a 3.5 MW cogeneration facility, a high-pressure 
steam plant, and a chilled water plant. By 
centralizing all the utilities in one location, 
the hospital accrues significant energy 
savings as well as improved maintenance 
efficiency. 
The cogeneration plant provides electricity 
for the hospital as well as 6000 lbs.//hr of 
high-pressure steam. The boiler system has heat recovery on the 
blowdown and stack economizers 
to further increase the efficiency. The chillers 
are a combination of high efficiency 
centrifugal chillers and an absorption chiller 
that uses the steam from the engine heat 
recovery. 
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Additional Material 

• Northwest Community Hospital Cover Sheet 
(http://www.ballardcos.com/userfiles 
/file/nwchO/o20cover.pdf) 

• Northwest Community Hospital Article in "Distributed 
Energy" Chttp://www.ballardcos.com/userfiles 
/file/NCH Article.pdfl 

• Northwest Community Hospital Article in "Midwest CHP 
Application Center" Chttp://www.ballardcos.com 
/userfiles/file/chp 0/o20nwch.pdfl 

Ballard Companies• 3555 Electric Ave.• Rockford, IL 61109 
Phone: 815.229.1800 •Fax: 815.229.2367 •Email: info@ballardcos.com 

© 2014 Ballard Companies. All rights reserved. 

11120/2014 4:47 PM 





Miracle Cure 
forUtility-
Heada 

Sprawling health facility saves millions 

with CHP trigeneration. 

BY DAVID ENGLE 

ixcd or sluggish rcvcnut.·s, ris 

F 
ing costs, slashed budgets. Not 
exactly an unheard-of sce

nario, and, perhaps surprising

ly, so1ncti1ncs occurring si1nul
tancnusly \Vith growth and ex

pansion. More than a tCw hospitt1l plant
and~facilitics dcpart1ncnts in the 1990.~ 
were probably experiencing this kind of 
chronic-well, sort of squeczing-----pain 
"right here in 111y budget." As Charlie 
Stevenson, head of the plant operations at 
North\vest Con1n1unity Hospital (NCH) 
near Chicago, IL, describes it, "r-.1r predica

ment here is that, year after year, our in
come keeps going do\vn because insurance 
reimhursen1ents arc being reduced"; hence, 
the only real way he <.·an stay \vithin cost 
paranleters. as he labors to energize and 
clin\ale control a 563-hcd, 1nillion-square

foot facility, is with judicious invcst1ncnts 
"in operational cost savings." 

Above all, the critical lriagc patient here, 
he explilins, is his utility ntctcr. NCI I's gas 
and electric bills typically account for better 
than 50% of the annual operations budg.cl 
(currently $4.3 n1illion). Of that figure, nal
uraJ gas is no\\' taking .)1.7 n1i/lion, and 
electricity $600,000. "Those arc 1ny big dol-
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Jars," Stevenson says, and thus he routinely 
pulls out the scalpel lo pare then1 down. 

Conserving energy is a key. So too i.~ \Vring

ing out 111axinu11n cfliciency fnHn his fuel 
an<l energy expenditures; "That's the hig 
hang f(lr 1ny dollar." 

For the past eight years, the biggest 
hang hy far has (On1e fnHn onsitc (Otll

bincd cooling, heating, and power 
(CCHP). Conunissioncd in 1997, the intc 
grated syslc1n paid for itself in the t1rsl four 
years. Sin(e 2001 it's all been gravy, In 
tcrn1s of net i1n
pacl, for the two 

n1ost recent ac

counting periods, 
Stevenson's de
partn1ent has 
saved an csti111al
cd $600,000 to 
$700,000 respec

tively on total en· 
crgy costs (i.e., 

reduced electric 
hillings and 1nul
tiplied heating ef
ficiency). Extend 
these figures over 
the equiptncnt 

invcstJncnt's full lill\'IP<1n of roughly !W(l 

dec;1dc,\ <1nd nuilliplc niillions ()r d(1IL11;. 
will be lopp('d off fron1 ,1ssorkd 111ility 
hilling:>. And. given the incon11..' prcssur1..'-" 
Stevenson describes, it's 1noney the hospit,t! 
orgcntly needs to pay for repair,.., Iha! n1h

crwisc 1night be h;ird to dn. 

Assessing Options 
Back in 199:), NC:! I\ ;1d111lnis!raloL'> under 
look ,1 h;tsic ri.~k a:"t~l\%1lll'lll ;ind building 

,f\.L\!U il.,\j'J(ll 'llil~ 



survey of the hospi· 
tal's plant. They 
were contemplating 
a $112 million capi· 
tal~ment for 
eipii.nsion. Would 
~·gimpus's aging 
~~of boilers, 
a,111~. and piping 
lk! a1:>1eto support 
'11'>~0~1opment? 

new 
•• ... . . . a<llJitions 
pi~eaL~, 
tt\ll~ an<ll$ca1. 
l!lr~j)t heating'and 
~clements 
weti:'over-.bur~ 
~~~0undersi1.ed.:and cnvironn1entally 
unfiiendly." a report stated. Stea1n loops 
were in(9mpatible; chilled-water hydronic 
flows _were problematic; and the cquip1ncnt 
roo~lilcked space for more hardware-all 
while.thc-community)s demand for health 
care.services continued to grolv. 

'.JQ_e engineers' rccon1rncndation: Basi· 
~H's entire mechanical plant badly 

,overhaul. 
<.,~biistrators sought proposals on 

--~'k>,_<lo, and received a half·dozcn 
'~e$.-1brce alternatives cn1crgeJ: 

QPtion one was to remain decentralized 
~~to swap out and upgrade the old 
~imt in place. 
Qptior,i two would entail buying state-of

::: ~art-boilers, chillers, and pumps, and 
~~izing them within a new plant 
bujldlng; this approach would shorten 

--'_lm1iiltenance response ti1ncs and achieve 
·· .. ~.efficiencies. 

~ Qp,iion three took this centralization 
cxiiicept one step further, as Stevenson 
~Us. ~we said, 'Well, if we're going to 
cet;1tralize it all, doesn't it n1akc sense to 
do_.:~:CJIJ>-and generate our o\vn ele-c
_t(icitf~'to reduce our demand load, and 
th~o capture the heat of those engines 
arid-1,1tilize all that for heating and/or 
~Hngt" 
Smart logic~ and a fonnal asscsstnent 

easily confirmed that this would be tantaliz
ingly oost-.eff~tivc and potentially very re
munerative. By contrast, talcing the 111orc 
toiisefvative and seemingly affordable ap-

MA.Rf'M/Al•JHI ?tltl"i 

proach of upgr<Hling bnill'rs and diilkrs in 
place turned oul to be surprisingly costlier. 
Far bctter~both for 111ct1ing lnng-lenn 
growth nnd solving i1n111t·di;1te infr.istn1t:
ture shortco1ninp.s- --wou!d be to "st;1r1 
again fro1n .scratd1" by dr-~igning high-cffi
cirncr CCHP, ,1Jt under one roof. 

()nc of the six engineering proposals ,1(

lll<lily laid out this .scenario in ~onw dc1ai!, 
including 1naking the ,lttr,1ctivc bu.sincss 
GlSl' for ;1 uigen invcst1nenl; this W<lS thl' 
de.sign-build plan offered by Ballard F11gi
necring Inc. of Rn.:kfnrd, IL. l\;dl.ird <lb\) 

noted its rcqui.~itc experience: nnsitc poWt'r 
inst<illations (as pf today, ;l t-01nhincd total 
of80 l'vlVV developed, in the I- to ltl-tvl\N 
range). The !Inn's prospl'(tl\s al.so docu
n1cntcd for NCJ I son1c of the hospital's at:
tual utility usagl' data of n:.:cnt years. Clear

ly, an onsitc powl'r plant would drasticall~
cut energy billings; the l'quipn1ent p<1yb:Kk 
would arrive in about three years. "Botton1 
line was," rcca!Ls Stevenson, "the lntn~inen
tal cost to add thr\'e engines to our .drvady 
centralized ph1nt w,1s going to be just 
$2,057,000. Th.it would givl' LIS a payback or 
2.85 years, and, fro1n our pl'rspcctivc, you 
just have to do th<1t." 

Sizing the Plant 
i-Iow big should this new powci train hL·? 
Ballard partner Joe Sincl.1ir advisl'd his 
client that the generators should <lpproxi 
Jllillt.' the daily peak lo<HL as the drin·r. 
"Elet:trical rates hcrl' arc fairly high," he 

says, rl'lCrring to rcgula1cd utility Cnrn-
1nonwealth Edl.\on (Co1nl'.d}, serving 
Chicago. Sinclair c;ikulaks current ,1vcr.1gc 
peak cncrgy cost al <lhoul $0.!} to SO.!,I pct 

kihnvatt-hour, when fodoring in un11s1wlly 
hefty denh1nd charges (;1ka ''r;Hc I H"). Fv1·n 
eight yc.irs <lgo, \vht·n Sindair did the nrigi 
na\ an.t!ysb, aboul 701)h of the ho:-pit;d\ 
utility cost-; were for l'icl·tricity, and 1\11• h;d 
ancc !(1r lill'rnlill. 

By coniparison, in inan>' other \lll-(l.'\\lll! 
( :J f P projcd.\ nationwide, it's perht1p\ llHll\' 

typical LlwL till' engine .-.i;rlng lw lrn.\l'd tlll 

the heat load and cspccially natural gac. u.s 
age, the gL"nerators being sl1.cd and rlltl lo 

provide thl' necessary heal output relying 

nn engine exhau.st thus 1nultiplying thl' 
energy efficil•ncy. I krc, though, Ballard's 
slratcgy differed hy ;1i1ning directly ,it clct·

tricity peak load sh<1viug. Sinchiir ;1dvisl·d 
kiHKking down (:<)1111:.d\ l'Xlrc1ncJy high 
r11tc 18. In 1997 thi;; w;1s the rritica! drivl'r 

so Ballard :-pecificd a confi~ur.1tion that 
would 1neel n1nst of the hospital\ lo;id for 

nine hours d;1i!y. 
Ncxt, a;, for spl'cifit: gcn.\ets, Jlalbrd f('( 

<Hnincndl'd thrc(· 1.1-1\1\V \Vat1kcsh<1 Vilt> 
rich burn engines, which wou!d yiL·ld a tn 
ta] n1cgawattagc of 3.45. ()thcr drivctr;lin-'> 
were also n1rvful!y considcrl'd, with their 
re:-;pcctivc prns and cons cotnp<H\'d fo reli,1 
hility, anticipated rnaintcnancc costs, first 
tinw rosl, operational profiles, ,uid control 
issues. A:-. StcVt'llson recalls, !ht' \Vaukcsh,Vi 
looked partirularly- good for thl·ir initi<1l 
priC~' mid lo\\' 1n,1inll'nancc, offcrin~; <l 
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.strong prospect of rapid payback and long
term savings. 

And, indeed, after nearly a decade in 
-service-, those Waukcshas an<l the initial ex
pectations about them have panned out 
-nicely. Payback on the three units catne in 
2001. The system has been delivering pure 
~vings ever since. Avoided costs naturally 
'fl_uctuate year to year, but, to take 2003 as 
'an.-example, NCH'S electric hill savings 
~ne. attributed to onsite po\vcr, c:unc in 
a:a: $563,000. 'J'his figure accurately reflects, 
_says Stevenson, "all costs," including "fuel, 
·maintenance, expenses fro111 breakdowns, 
replacement parts, and repair." A rnidsize
-Jlgllre net is now "the botton1-linc saving 
to -.running those engines." (tvtore details 
f<)Uow.) 

Boilers and Chillers 
J)()h't forget, either, tht1t other hcat-rccov
:;~b,Cnefits con1e on top of this. The 

- Waukeshas each exhaust around 1,600° F, 
Wl,l~ i_s captured by Cain heat-recovery 
uillh1 for reduction to between 700°F and 
80C>"'F, notes Stevenson. Resulting output is 
translated into domestic hot V.'atcr and 
steam, at the rate of around 2,000 Btu/kW 
of electricity produced, or around 2,000 

:---pounds of heat per hour. Those figures rc-
-:flect recent years) pcrforn1anccs, but actual 
()p:i?ration can vary considerably year to 
year, depending on a cost-optintization 
strategy> which is pegged to the often 
volatile price of natural gas purchased for 
heating. 
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()n that M,:ore, also in.~ialkd 

in 1997 were thre1..• brand-new, 
high-efficiency natural 
gas-fired (:leavcrllrotik boilers, 
cilpablc of producing 600 bhp 
apie(e, and supple1nenting the 
CI IP heat as required. Stc;un is 

1naintained •lf 150 psi, yielding 
6,000 lb/hr at this pressure. 'l'o 
inrrcasc heat efficiency t•vcn 
n1orc, the Ckavcrbrooks arc 
equipped \\'ilh heat J'C(OVcry on 
the hlowdown, and with stark 

ccono111izcrs. All con1fort heat

ing, hot \Valer, and even ste<Ull 
for the auto..:lavcs and .steriliz
ers i.s thus supplied <lnd piped 
fro111 this central plilnt. 

\\/hen the need for conlfort 
cooling arrives, t\\'O high-cffi" 
dcncy, l,3()0 .. ton ccntrifug;1] 
York chilkr,~ (,1rry the 1nain 
burden. They're supplc1ncnted 
by an 850~ton York absorption chiller 
(\vhidi is heat fired hr the •'free" generator 
exhaust during the .'H1n111u..'r). For light 
cooling loads. says Stevenson, "There's what 
we c1ll our h<1hy chiller;· ;1 240-ton York 

that's ;1Jso exhaust heat -fired. Again, al! <lrC 

ccntr;tlizcd and balanced for difkrcntial 
prc:.surl· controls. 

Full Recovery With Healthy ROI 
Totaling up costs and benefits of this vastly 
1nore efficient and c11vironn1cntally fril'nd!y 
equipnH'lll inventory, the cornbincd outlay 

in 1997 c;une !o about S8 niillion. t\nolht·1 

$2.5 n1iltion was incurred f(ir ih !11slall,1tio11 
and for construction of the ne\v centr,t! 
plant building lo house it all. i\n1pk (':..tr~i 

spa1..T \v,1s indudcd lo provide for future ex 

pansinn. R1..'1noval and retin:1nc1H of the uh! 
hoikr.s ;111d chillers opened up even inorc 

space (or other u.~es. Add !n these expense,; 

;1nothcr S L5 1ni!lion for h1nd~c1ping, ,1nnu 
11l 1naintenancc, and plunihing for the ho~ 

piL:il's new d1c1nical and n1cdi(,1l g<t~ sys 
ll'1ns. 'Jbttil invcstn1cnt: Sl2 1nillion. And 
again, the po!'\ ion or th;1! spcnl (Ill n1gc11 
111achi11l'ry-prnccctl~ fro111 \vhid1 ,ire 11,1y 



ing for the entire fn:i~ht hcrc-c;1n1c lo just 
over $2 n1illion. 

~lorcovcr, energy projects often rcccivl.' 

publiL subsidies, and iu this case, a gc111.·rous 
htw~intcrcsl loan Gllllt' in fro111 the State of 
Illinois, undcn'lriting the \Vaukc..,has. 

As this financing began lo gd. \vhat Sin~ 

..:lair rc1ne1nbcrs best \Vas the look of delight 
fro1n a hospital's accountant, upon realizing 

\Yhat the power plant \vould n1can. "The 
hc;.1u1y of thi.'i (~HP to hin1," Sinrlair recalls, 
"\\·;is not sin1ply the return for the cogcn 
systc111, hut the li1ct that these s.1vings would 
pay for !he central energy plant too !i.e., for 

tih' entire $12 n1illion centralization and 
1nclhanic;1l upgradcJ. "The \vholr thc1nc (}f 

it W<l.'>, basit·.11ly, '\Ve can get this built, we 

c,111 get <Ill the cquip1ncnt in it-and it will 
pay for il~df,'" all thanks to cog<.'IH .. 'ration. 

The accountant \vas overjoyed because the 
hospital had already con11nitte<l itself to the 

S 112 111illion L<nnpu ... l'.Xpansion hcfore i1 

had fully appn·ciat1..·d the inadequacy of the 
hl'illing ;u1d cooling infr.1structurc, for 

,..,•hii.:h, Sinclair S<lys, "Thl'Y hadn't really 011-

located fund~ .. " Thus, the cogcn plant sav
ings "provided the1n .1 nice way out." 

!vlorcovcr, one Yl'ar after tlu._• plant~s 

... -01nn1issioning, N(]-J received an ASH RAE 
ExLdlcnct' in Enginct.•ring Award frH its in
nov,llivc cncrgy-·saving invcsllncnt. Nol<ihk· 

froin ;1 ted1nico1l st:1ndpoint was the fi1ct 
th.1t this \\'ttS true co- or tri-gcneration, us
ing \vell-intt·grated, high-cfH(iency ron1po
ncnls assr1nbkd frn1n the ground up, 1nak
lng the g.1ios c\'cn rnorc dra1natic. 

Strategies to Maximize Benefit 
;\shad hecn planned frorn the outset, the 

\V;:n1kc!i.has began running 9 a.111. to 6 p.111. 
d~1ily for peak shaving, and have largely 
continued that !-id1c<lule ever sin"-'C. At da~·\ 

end Stevenson idk·s the111, and C:o111Ed 
power t<1b::-; over. I>uring the winter 1nonths 
the engines' nine-hour work shift ;ulds up 
to 98~Jl,-p\us of thl' dai\y electrical load. 
Sun1111cr heat increases the load (Onsider

ahly ~o that the \V;1ukcsha'.s, at full throtllc, 
can i.:ontribulc ahout 721!{1. 

\Vh;1t's tht.~ n1ost cost-effective energy 

Jclivcr)' point, you 1nay ask? ·111erc's a 
1radenff 11ere, In I hat a fourth engine \'/ould 
enable JOt)1l,\i dayti111c load-follo\ving, hut 

idling <luring 'vinter and nightti1nc would 
incn_·asc, too. Thus, as Stevenson explains, 

"You haYl.~ to find the right balance. You 
don't \'>'ant lo buy too nHt<.'.h generating Gt~ 
pa..:ity so that the payhack isn't there.•· 

1\fi:l'r~hours r<ltcs from Con1Ed are actu

ally quite lo\v, al onlr $0.02 or $0.0j per 
kilowatt, Si11dair poinls out. f>uring the 
dayti1ne this iu1nps ;_1 fe.,..· cents higher at the 
peak, but is still far fro1n exorbitant. The 

'.'\,-\JZCti/AJ'lUl 2005 

real "killer," in this particular rate structure, 

is the per-kilo\vatt dc111and charge. It's cal
culated hy tc1king the average of the three 

bighcst-dc1nand excursions during a billing 

period, then 1nultiplying this by either $13 
or $14, depending on the se;ison. 'lilcking 
lhis surcharge on to the base rate n1<1kl·s 

Co1nEd's effective hourly rate 1norc like 
$0.12 or $0. 14 per kil<nvalt (of which the 

•Ktual energy chargt· is only about $0.52). 
Incidentally, utilities argue that the huge de~ 
n1and charge is justified hy the expense in 

having lo 1naintain a ready reserve of power 
on dc1n·and. Fro1n a custo1ncr standpoint, 

though, gripes Stevenson, "!l's ahnost like a 
penalty." 

Al any rail', compared to $0.12 or $0.1 11, 

NCI-l's in-house po\ver production cost 
con1cs to about $0. l 0 per kil<nvatt; and 
again, that's including fuel, n1aintcnancc, 

har<hvarc, etc . 

Ho\\' 1nany thousands of dollars docs a 
fl'W cents' differenlial add up to in savings? 
Actually, Sinclair is ;1ble to track usilge pre 
cisely, in real ti1ne, vi;1 Ballard's SCt\J)A (for 

supervisory control and data acquisilion) 

serial connc<.~tion. lncrc1ncntal shifts in load 
e<lll be flagged; and 1naking <lppropriatc, 
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timely adjustn1ents results in bigger s.ivings. 
So, says Sinclair, "It pays lo keep close 

watch" on your power generators via SCA

DA (which has been \Y"idcly used by utilities 

and power managers for decades). 

Also. to share this n1onitoring benefit 
with NCH, Ballard installed graphical 1non
itoring tools there. Stevenson's operators 

"can pu11 up on the displays the actual load
ing that the systc1n took care of the previ
ous day, right up to the hour," notes Sin
clair. Assorted other logs arc accessible, as is 

real~timc monitoring of 1nachinc tc1npcra

lures, pressures, and assorted 1nctrics. 

Equipment Care and Feeding 
Daily operation of the three generators, for 
long hours, year after year, dc1nand~ 11nusu
allygood regular 1naintenancc, Sinclair cn1-
phasizes. This may actually go well beyond 

what one nlight be used to front experi
ences with less-critical syste1ns. At NCI-I the 
highly specialized t;1sk of rnachine health 
care ha.-. been outsourced front day one. 
Stevenson and Sinclair alike rcconunend 
this approach, both for qlrnlity results -and 
the fact that it will probably be cheaper and 
more efficient. Considering thC ahnost 
punitive impact of do,vntintc and the re~ 

sulting de1nand charges, the 1noncy yol1 

might spend for top-flight 1naintcnancc is 
well worth it. Stevenson even suggests ob
taining a contractual guarantee ensuring 

timely repair response. 
Waukesha~s local vendor, Charles Equip

ment Co .• provides NCH's preventive 1nain-
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tcnance and all other scrvi(ing. Charks' 
techs visit <it least weekly for inspcrlions 

and testing. Billings vary year to year, de·· 
pending on operational hours !oggl'd <lntl 

\Vhether a top-end or niajor ovcrh.ut! i~ n·
quired. (Ballanl initially ;lssislcd Stevenson 
in doing an extended JO-year csti111alt' for 

thcsl' expenses.) In 2003, NCI-l's n1aintc
nancl' tab e<Hne to ;uound $50,000, hut in 

2001 th;1t figure douhlcd, due to the need 

fi.lr two costly overhauls. 

()n that score, note this: Breakdo\vns 

happen! J)cspitc the very best (,11-c, ,1ilincnts 

conie, and cvcntl1,dly all t~ngincs conk ouL 
l lun1an error also intervenes. In 2004, for 

inst<lll(C, one of the \Vaukl'Sh<is thn•\\' ,t pis 
ton, reportedly because the oper,\tor b.1dn't 

l()llowed a prescribed shutdown procedure< 

The n1;lchinc was .~cvcrdy d;nnagcd, ;u1d, 

due to the 1nistake, its flvc-yc.1r t'Xtended 
\Varranty W;lS invalidated. Recovery fron1 

this loss tonk ahnut 21 cfoys (a rl'<lsnnahlc 

turnaround ti1nc for this kind of event} and 
i111p<h.:tcd Stevenson's budget to the llHlt' of 

tcn.s of thousands of dollars, 1101 lo tncn

tinn the 1..·xpense of H'\'t'rling to pc;1k-de~ 
n1antl power rates. 

Apart fro111 that one hu1nan failing, 

how1..'vcr, Stcvcn:.on reports that the 
\·Vaukcshas h;1vc proven very rcliahh.·. l lc 

advi!.c~ that, when budgeting for upkeep, 

one should calculate !he (Ost of shutting 
down for occa:;ional overhauls, and <lho 

for ;in unsdtcduled hrcnkdown or two. !11 

sizing the systc1n in the first place, (On:.id

er carefully the value of having rcst'rvc 
po,vcr, both to accon11nodat~· future hi,id 

growth and to provide a backnp when ,1 

unit goes offline. Si1nilar cstin1.1te:. of pro

jected downti111c should he figurt'd into 

your negotiation l'<ir purch.1scd JHlWl'I'. 

And, lastly, don'! neglect oper,\lor trai11i11g 
;1nd oversight. 

Sind;iir charaL\erizes this po\Vcr lr,1i11, 

(]--JP, and its n1aintai11ahility <1S '';1 \'l'ry so

phisli(ated systu11, in that it is slnndalonc. 

It ahnost operates itself. It h<ls its own di.1~ 
nostics. All the opcr<1tor n:;d]y ha:. to do i.\ 
basically check gauges ;111d (on1pu1cr ll'!Hl 
ings." As for the overall supi:rvision, ,ill 

that's ni:edcd i~ !ilr son1cone "to 1n,1kl' -~11r,· 

tlwt :.·01nc!tody .it Jc,1s1 looks ;1fter the .\vs 
lctn to C.l'l' it i:. still running and tht' 'roof is 
still un.'" 

Fourth Unit on the Way 
Af\l'r several ye.us of tracking !o,1d gn1wth, 

and in light of the rate 18 .~l11\_:hargc.~ .111d 
assorted po\vcr rc!iabilitr concerns, Steven
son and NCH IHlVl' opted 10 pnn:h<lSt' yl'! 
anolher generator, for <l (OllHlli:,sionin)~ 

date in 2005, This fourth \\'aukcsh<l will 

thus pi(], up son1e nf tht· hospital\ previ 
ously nn.scrvcd building l(mds .ind 'viii .ibo 

help baLulCl' other load.-. \which, ,1g;1in, h.ivc 
heen g.ruvving), Adding anothc1 l. 1 ;\'1\V 

virtually rn~ures th,11 the hospit.1l l',1n cithc1 

cliininalc outright or greatly ~-un.iil ils rc
rn.1ining den-wnd charg<'s, <1! lca~,l ;1part 

frtllll st1n11ner n1011ths, l'vlatd1i11g virlt1,1lly 

1001>-h of dt1yt!111e lo,1d:., ;1\ tinll'.~, then· will 

.dso hl' son\l' re,\l'l"Vl' ]di tor li1turc !-'.rowlh. 

\Vith thi.~ qu.trll't of 111cgaw,1tt,1gc in 
pl.Kc, NCI l will .1t

!;1in l'!HT):)" .~clf-_\uf. 

fici1._'l1L')'. c\nd, whl'n

cvcr the gl'id goe; 
down s1H111.' t'Vl'· 

nings, the idling 

\V.1uh·sh.h 'viii pow 

er up .1uton1,1tiv.1lly: 
The .\ystc111 nnw h.i\ 

s11fllcie11! J\·dundan 
..:y frff full st;1J1dalt)11c 

r.1p;1hility. 
Hcucr :.till, lhc 

new 2005 111otkl 
\Vaukc.~ha is a pro 

\otypc design ho~isl 

ing 201;;1 hii,~hcr cf!i 
t·icncy. NCJ ! nrgoti 

atcd ;i :.wcct de,il lo 

SCf\'i' <lS ,1 pr<:-prn
ductiun lest site fc_n 

the enginl' nwker, tn 

run the !1l'\V 1na

chinc 2·t/7 (or <I l'ull 

year, wilh the ~up 

plier footing inuch 
of !he fud bi!L Aftl'l 



the field trial ends, \Vaukt•sha Co. \viii in
s1<1ll a 11ennancnt high-efficiency version. 
Sirnpk payback is projccled in ftvc years, 
and the a1norli:t.cd depreciation n1cthod 
\.\'ill shorten this to three. 

Bottom-Line Savings 
Rt'nh:1nbcr, too, thal in NCI-I's pn:--gcncra
tor er;\, the facility dcpartinent \V<IS fork
inf! over about 70<J-'il of its utility budgc._•t 
for purchased po\ver and 30fJ1l for natural 
gas. '14.>day those proportions arc pretty 
n11H:h n_•vcrscd. I lo\vevcr, the real 1natcrial 
difl(·rcnce con1es in the fact lhat-\vhcrcas 
hcfr}fC n1illions of th1.·rn1s of gas \Vere only 
heating_ \vatcr---- to<lay it's also firing 4.5 
l'vt\V of energy. This output is ~ufficicnt to 
power virlually all of the dayti1ne peak 
load fi)r this ll)illion-squarc-foot fadlit)'. 
·1btal net budgetary iJnpact varies year to 
yc1.\f (engint•-running heing sensitive to 
fud pricl' ). A figure noted above, 
$563.000, illustrall'S electricity bill savings 
for 2003 alont'. IJ<nvcvcr, notes ~tevcnson, 
.1dd to this .1 rcaHstk valu;1tio11 of the as
sorted he;it energy gains-such as fron1 
the exhaust ht:at~fircd chiller and the 
tnon .. • i..·ffi(ient Cf-lP boiler output, etc., 
and the in1prcssive figure easily increases 
hy anolht•r $100,000. In tenns of paying 

back lhe $12 1nillion invest1ncnt in 1997, 
the hospital is no\v probably beyond the 
half\'tay point, and Stevenson expects full 
cost rccn\'Cr}' hy 20 l 0. 

Fuel prices inakc or break the payback 
for cogcn and dictate operation. ti.1atters 
here suddenly looked bleak in 2001, when 
NCI-I's pl·r-thcnn (Osts rocketed up to 
$1.10. Once-rosy expc.:tatit1n vanished. 
Nevcrthek·ss, the ad1ninistrators opted to 
keep the po\vcr running, dc.~pite the n1;1r
ginal benefit, and focused on better pur
ch;:ising. NCI I hadn't b1.·en particularly 
adept here, but Stevenson (pro111oted to 
head of the plant <leparttncnt that year) be
gan researching 1narkcts and shopping 
\vholcsalc. figuring that the 2001 pric1.· lcap 
\Vi.ls te1nporary, he signed il cautious one-
year .:on11nit111cnt for gas at a nn!Ch 1uor1.· 
affordable $0.55 per thcnn. When this ex
pired, he dctcnnined that prices \Vere prob
ably botto1ncd out, and signed <l three-year 
future co1111nit1nent for delivery at S0.45. 
This is well hclow the current n1arkct. "VVc 
1nadc out OK on that deal," Stevenson says 
with sonu: satisf;.H:lion. It pays to study 
1narkcl forecasts, he says, then negotiate ag
grcssivc-ly when you can. 

NCH's glowing success with power 
overall, despite <Hll' or l\VO snafus, has 
spurred confidence in developing nc\v cner-

gy projed.s. There's that ne\v experi1ncntal 
VVaukcsha test-drive coining in 2005, and 
Stevenson is also exploring a relatively nov 

cl technique for using cooling-lowc-r W<lll·t 
to supply off-season cooling indoors. r:rnn1 

autun1n until spring, indoor chilling loads 
arc light, in the 100- to 260-ton range. Dur
ing these ti1ncs, Stevenson wants to SCL' how 

inuch he can gain hy u:,ing flTe, "pre 
cooled" v.«Hcr residing in the \Valer tower 
outside, tOr his supply side, relying ks:. on 
the two York chillers. 

NCI I .senior execs, he adds, "continue to 

support n1c in 1ny effort to create an infra
structure that's reliable, that's state-of-the 
art, an<! that's essentially giving us son1e 
cost savings" through leaner operntions, 
new technologies, or staffing changes. 
Stt·vcnson feels fortunate that NCI I's k;al
crship expresses ;:1 strong con1111it1nl'nt to 
facility dcparl!ncnt needs. "Not ;11! hcal!h 
care organi:t--<1tions arc <ls healthy :rn \Ve are," 
he observes. "Nol all of then1 i:an ,.;;1y, '\,Vc'rT 

willing to spend $12 or $14 1nillion on ;t 

central utility phlnt.'" Even if the payback 
ntunhers do 1nakc sense, "That's a big cx
pcnst'," he says, "but, frwtunatrly, wc \Vere 
able to do that." I ) r 
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Northwest Community Hospital 
3.45 MW CHP Applicatio11 

Fact Sheet 

In September of 1997, a 3.45 megawatt Cooling, Heating, and Power (CHP) system 
was placed into operation by Ballard Engineering for Northwest Community Hospital 
(NCH) of Arlington Heights, Illinois. The CHP system was part of a new 20,612 sq. ft. 
Central Utility Plant that provided the 750,000 sq. ft. health care facility with cooling, 
heating and power. The new plant contained the 3.45 MW CHP system, a high
pressure the steam plant, and a chilled water plant. By centralizing all of the utilities in 
one location, the hospital accrued significant energy savings, as well as improved 
maintenance efficiency. 

QUICK FACTS 
Installed Cost: 
Annual Savings: 
Simple Payback: 
Current Savings: 
Generating Capacity: 
Operation Since: 
Facility Size: 
Number of Beds: 

$2.1 Million 
$722,000* 
2.9 Years 
$554,000*' 
3.45 Megawatts 
August, 1997 
750,000 sq. ft. 
360 beds 
(Licensed for 500) 

• Annual Savings during first three years of operatlon 
"* Current Savings lower in 2002 due to engine overhaul 

REASONS FOR CHP 
"HOSPITAL EXPANSION" 

"ENERGY SAVINGS" 
"POWER RELIABILITY" 

There was an immediate need to act on a 
decision to replace the current decentralized 
chiller and steam boiler plant system, some 
of the equipment being over 30 years old. 
The current and future infrastructure needs 
of the hospital were not met due to the 
aging equipment and a 210,000 sq. ft. 

hospital expansion. A completed economic analysis supported a centralized utility plant 
including the CHP application which would provide peak load shaving. 
Additional benefits: 
,. Greatly reduced dependence on electric utility - rates were extremely high 
'r Provided "safety net" of back up electric power to ComEd and emergency generators 
'r CHP system allowed the hospital to take advantage of ComEd's voluntary peak 

electric reduction program during critical summer power shortages 
'r Provided NCH with most cost efficient use of electric power, steam and chilled water 



SYSTEM EQUIPMENT 
;.. 3 Waukesha 1150 kW, 1,200 RPM natural gas 

fired engines 
:... 3 Cain heat recovery units producing 6,000 

lb./hr. total of 125 psig steam for heating and 
cooling 

>- 3 - 600 H.P. fire-tube dry back two pass boilers 
with non-condensing exhaust heat recovery (one 
unit for redundancy) 

y Programmable logic controller controlling CHP 
system for optimum economic performance 

» 1 - 850 ton two stage steam absorption chiller 
,. 2 - 1,250 ton electric centrifugal chillers 
:... 1 - 240 ton rooftop compression chiller for winter 

cooling requirements in north wing surgical 
suites 

;.. Tunnel connecting central utility plant lo hospital 
facility; used as conduit for all piping tie-Ins to 
existing steam, chilled water, piping, etc. into 
hospital rooms 

CHP APPROVAL PROCESS 

CHP OPERATION 
The 3.45 MN CHP system 
peak shaves during ComEd's 
gAM - 6PM On-Peak Demand 
period, providing the greatest 
economic opportunity to 
Northwest Community 
Hospital. 

The three primary chillers 
operate in sequence, utilizing 
the absorption chiller as the 
base load chiller. The centri
fugal chillers automatically 
begin operation as the cooling 
load increases during peak 
hours. This sequence saves 
the hospital 500 kW in demand 
charges and significant peak 
energy costs. 

The process began with the hospital's vision and risk assessment of the existing 
infrastructure system (age of equipmenVreliability, efficiencies, maintenance costs and 
utility costs) 
• Initial stage included searching for a design-build team with experience in mechanical 

and CHP design/construction (Ballard Engineering) 
• The team consisted of NCH Senior Management, Facility Staff and Ballard Engineering 
• Several options were considered including centralized vs. decentralized heating and 

cooling and CHP vs. no CHP 
• The Board of Directors approved the project in December of 19g5 
• Authorization was granted by the Illinois Healtt1 Facilities Planning Board in Oct. 19g5 
• Construction began immediately; the Central Utility CHP Plant was operational in 

Augus11gg5 

ADDITIONAL FACTS 
• In 1 ggs, the Central Utility Plant received an 

ASHRAE Excellence in Engineering Award 
for its innovative energy saving design. 

• The Central Utility Plant project was 
financed through a favorable bond rating of 
A++. IA lease back agreement was 
considered, but bond rates were favorable 
and NCH opted to own thO building and 
equipment 

----~----------------------

For further Information contact 

Energy Resources Center 
851 S. Morgan Street 
Chicago, IL 60607-7054 

Phone: (312) 413-5448 
Fax: (312)gge-5620 
www.CHPCenterMW.org 
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Battard Enfl/ni!erlnartMrf!as<!nStud ies 

(IndustriaT) 

Ballard Engineering, Gas Technology 
Institute, and Trane Company, Waukesha, 
Charles Equipment Company, and the 
University of Illinois at Chicago have teamed 
to develop and demonstrate a modularized 
"plug and play" Integrated Energy System 
(IES) that will supply electricity, hot water, 
and chilled water to facilities. 

The Department of Energy (DOE) issued the subject solicitation to 
stimulate several BCHP development f ' 
programs. Reciprocating engines offer one of 
the most reliable and low cost options for 
powering these advanced energy 
systems. The system will include standard 
designs for packaging the engines with 
standard heat recovery, for hydronic heating, 
absorption cooling, desiccant dehumidification. The system will 
include heat recovery from two cooling loops, emissions control 
technologies, and closed loop fluid cooler technology. 

The team objectives are to match generators 
in the 290kW - 770 kW size range with 

11/20/2014 4:48 PM 
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absorption chillers to achieve optimal 
performance; develop modular systems in a 
range of sizes to optimize performance for a 
variety of energy customers; and demonstrate prototype system(s) 
in one or more target applications. 

Additional Material 

• The Gas Technology Institute CHP Packaged System 
Team Chttp://www.ballardcos.com/userfiles 
/file/Engineering gti.pdfl 

• Modular BCHP System Article in "Distributed Energy" 
(http: //www.ballardcos.com I userfiles 
/file/modular bchp article.pdfl 

Ballard Companies• 3555 Electric Ave.• Rockford, IL 61109 
Phone: 815.229.1800 • Fax: 815.229.2367 • Email: info@ballardcos.com 

© 2014 Ballard Companies. All rights reserved. 
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"TECHNOLOGY 
CJ CORDOVA 

Packaged Systems Pave the 
Way to Up-Front Cost Savings 

Jn the Nove1nber!Dect.•111ber issue's col
umn, I profiled tuajor typt~s of onsite power 
generation atul related eq11ipr11c11t. ]11 this 
issue, I'm ver)' pleased lo i11trod11cc .~uest 
columnist Ronald Fiskum, distributcd-eu~ 
agy rnounes (DER) program """'ager 
Rt tlie United States Depart111ent of Ener
gy; to destribe /)()E's initiatil'<' U'itl1 i11d11s
try pttrtncrs to co111bi11e individ11ol pieces t~f 
equipment into prepackaged systenH Jin 
buildings. Fiskuru, tt•ho oversees this ir1itia
tive along with otller DER progn1111s, c11-

courages you to visit \VW\\'.EICRL[NEIH:Y. 

GOV/DER/DCHP _VACKAt;En.HTMI. to learn 
more-or to cont,ict lii111 directly at ronald. 

fiskum@ee.doe.gov or 202/586·9 I 54. 

T
---raditionally, energy custorncrs in+ 

terested in installing onsite gener

ation and con1bincd heat <ind 
power (CHP) systc1ns hire engi

neering firms to co111binc individual C<Hll

ponents into a unit designed to serve their 
specific;: needs. Depending on application 
size and complexity, business as usual 
means that hundreds of hours of up-front 
engineering and design \Vork 1night be re
quired, with multiple weeks or 1nonths 
needed for installation and start-up. 

Custom-engineered systc1ns feature 
highly efficient fuel use, reduced energy 
CO,Sts, and irnpro,·cd po\vcr reliability, 

among other advantages. How·ever, a 
shorter. less costly, and si1nplcr route to 
achieving these benefits in buildings is 
evolving: packaged CHP syste1ns, also 
called integrated energy systc111s (IES). 
Equipment manufacturer tcan1s, along 
with DOE and Oak Ridge National labo
ratory (ORNL). arc collabor;1ling to in1-
prove and standardize JES by packaging 
fonnerly separate co1nponents into one 
streamlined unit at the fal~tory. These sys
tems, which leave 1hc factory ready for use 
in a variety of buildings, feature power 
generation units matched \vith heat recov
ery and thermally activated technologies 
in optimal configurations. The sn1allcr-

32 • DISTRIBUTED ENERGY 

scale systcn1s c.1n even be delivered on a 
single skid. 

What's in It for Me? 
"J)()E\ goal is to .1nTleratt' the 1narket in· 
trodu(tion of p<l(kagcd IES that offer CU,\· 

to1ncr:> lower up--front CO,\ls and kss n1111-
plkated ;1nd Li111c-con1:oun1ing installation:;," 
notes Phillip Fairchild, who leads the CJ-IP 
group <ll ()RNL. "The indui.try te;un.s that 
Dl)E is supporting through ()RNL ;ire prc-
n1;1tching ron1ponents and t;iiloring thcrn 
to function together in thl· 1110.st cfficil'nt 
nianncr po.ssib!c." In fact, tht· tc;1n1s arc de 
signing IFS to provide hu'ddings , .. ,rith sys
ten1s that dosdy tn<itd1 their energy loads. 
Exa1npk.s of focllitics with loads tha! ctn 

Ix· .served effickntly by an JES include ho 
tels and 1notcls, hospiLils and otlwr heallh
ctn· facilities, schools and univcr,<,ities, su 
pennarkcts, and other con1n1crclal nr in,\ti· 
tutional huikling.s. 

The advantage:- th.it an JES offers cus
to1ncrs over a conventional systein include 
the following: 
()11c-Stop Shoppi11g---You don't need to 
specif}' separate picn:;; nf cquip1ncnt, deal 
v•ith nn1ltiplc n1anuLK!urcrs, and hire 
so1ncnnc lo string rotnponcnt.s together for 
you ;1nd n1akc thcin \Vork. D.'1anuf;1cturcrs 
have <Jnticipated your needs and partnered 
to pair and optiinizc the pcrfonnilllCc of 
selected co1nponcnts. 

C'apital Costs <:11t Sig11~fin111tly-Prc
cnginecring results in standardized off-thc

shclf pa(k<tgcs that cost kss, 
/11stti!ltJ1io11 Ti111c Reduced hy lip to Two· 

Thirds~-tvtanut:1cturcr tean1s arc striving to 
con1c as dose to "plug-and-play" ;1s possi
ble .so a syslt:'1H can he dropptd in, plugged 

in, and turned on in 1ninin1a! ti111c. 
Si111pfcr (,'ol/trol Systc111~---lns1c,1d of sepa
rate controls on each pit•cc of cquipn1cnt, 
you g\'l ;1 stn'a1n!incd control sy.str.'lll. There 
is no need to n1astcr 1nu!tip!c co1nplic1ted 
control .syste1ns and ensure that cad1 is 
successfully intcgrall'd with cxistinp; build· 

---- - -

ing (fJnlrols. You 111,;r even ht· ahk to siin 
plify tht· operatiun o( cxic.ting (OJl\roh with 
the packaged S)'Slt'tn. 

(;renter 1\d11pt11/,ility-·Thc 1nodul,1r p<llk 
ag('S are ad;1pt11hk to various L<1p,1.:ity rc
quire111cnts ;1nd spaLl' li1nitalions. There i.-. 
110 need to custon1 cnginl'cr; 11 systc111 suit 
L'd to your focllity's llt'cds c1n hl' U)Hi'ig
urcd e;1si!y. 
n11ilili11g ,\)is/Cl/IS Si111p/if/1·d--:\ll of t!h" 

pacL1gt.'d systc1ns being dcvdopL·d lt.'ilflltt' 

exh;1ust~fired absoq)tio11 (11il!ers/l1L·,1tt·r~ 
th.it diininak the need /(lr stc;1111/hot Wdlt"r 

generation equip1ncnt .H your sik. 
Rcp!iu1/JleSy~tc111 /)tsis11~ .(;lit nH1rc !h;1n 

one facility with energy ncL·ds? P,1ckagt'd 

systcn1s arc suitahk for n1ultipk applic1 
lions aero% facilities. 

How Do lnteqrated Energy 
Systems Work? 
;\key to rcnlizing the ful! potcn!i<ll of IFS 
lies in energy-use opli1niza!ion.('.c111r;1I to 
this con1poncnl ;11T co1nputcr,h,1scd ((\ll 
trols that link <Hld siinplil}' 1.'quip1nen! 
<lnd/or buildilll-( sysh:n1 opcr;llions rro1n 
the facility-cnginccrin~ p(\in! of vic'v \vhik 
opti1nizing equipn1C'n! operation fnin1 thl· 

CJH'rgy~usl' point of vil'W. 

"Jn their ulti1n.1tc forn1, on line ~llpl:n·i 
sory controls can optin1izc both supp!y
and deinand"sldc energy options on ,1 real 
fillll', c11npuswi(k h<lsis," llO!l'~ StCVL' ( rabcl, 
project 1na11<1gcr <lt Honeywell."( )n .1 

sniallcr 1:oc1k, intcgrall'd .\ysll'n1s l:ontrols 
offer a stren1n!incd appro<l(h to 1naking 
different pit(CS of equipn1cnt work \(lgl°lh· 
er in lht: n1ost cffidcn! and nist ·l'ffcltivc 

inanner pos.'libk," 

Who Is Packagino 
CHP Components"? 
Here are shorl c.un11Haric.~ of what l'd<·h 
(JRNI.-spon~ored indust!'y tc,1n1 i:-. ,\t:L(llll 
plishing, along with cont;1ds who L:,1n an

swer your quc.\tions io grc,1tcr dct,iil. 



Smolkr Systems 
-UNIT.ED ThCHNOWGJES 

United Technologies partnered with Cap
~tone--Microturbinc and Carrier Corpora

tion'to-develop systcn1s that pov,rer air 
tgoditioning with waste heat fro1n 1nicro
tutbines, maximizing fuel efficiency and 
-~tJiergy cost savings. The tcan1 recently in
tfQ<luced the PureC:o1ntOrt Solution, fca
-~-;four Capstone 60-kW rnicrolur~ 

upled with a Carrier 110-ton, 
t;: .. effect, direct-fired absorption 

-r~ The team is fast-tracking prcpara-
- s for a test facility. It also analyzes fac-

that influence n1arket success by dc
<>ping a screening tool and opti1nizing 

~~-_tttOdular system to achieve significant 

.·~· 
'2~;_,::-~):_~j«t Contacts: Totn Rosfjonl, Ph.Ll, 

:;:'.µDi~ Technologies Research Corporation, 
t:~610~7418, rosjjord@utrc.utc.con1; 'l01n 
r~bourn, national aa:ounts 1nanagcr, 
~)trJx;-Power, 8041353-5327, tont.coulbour11@ 

com 
NE TURBINE CoRPORATION 

De-Turbine is developing and inte
packaged CHP syste1ns driven by 

ttalt:>w~emission 30- and 60-kW 1ni-

-ct Contact: Steve Gillette, director 
··business development, 81 B/734-

~e@capstoneturbi11e.co1n 
Ree ENERGY TEcttN0LoG1Es 

.Energy Technologies and Rah1nat 
l Controls consultant, arc devel
kg:rating, and packaging an ener-

, that optimizes facility energy us
_::c;ombining multiple 60-k\V 1nicro

with absorption chillers/heaters in 
systems. The project builds on a 
hotel installation in Chesterton, 

-~~develop future applications in other 
~~s with high water-heating needs. 
·system oplimi1.es energy options for a 

s specific energy-use patterns, in-
_-- ____ space heating, thcnnal load fro1n 
~\_Vater heating. and swin1n1ing pool and 
heating. 

>Project Contact: Robert Kran1er, chief 

scientist, 219/647-5500, rakra111crl.iP 
111source.con1 
iNGERSOLI.-RAND 

Ingersoll-Rand I~nergy Systen1s and JR 
J-lussn1an tea1ned with Energy Concept 
<:01npany and Advanced Me(hanical 'l'ech
nolog}' Inc. to co1nbine CHP cornponcnts 
into a package ideal for supcnnarkct appli
cations. The syste111, \Vhich can supply 
70-100 k\V, provides steady, grid-indepen
dent, n1lcroturbine-base<l pov.;er integrated 
\Vith an an11nonia-water absorption refrig
eration system on a single skid serving ap
plications to -20°.E The tea1n is focusing on 
rneeting the chaUenges posed by the need 
to aggregate supcnnarkets' typically s1nall, 
dispersed refrigeration loads and on creat
ing standard product suitable for store de
signs that vary \vidcly. 

Project Contact: Jim Kesscli, advanced 
technology director, 603/430-71 J6,ji111_ 
kt:sseliGilirco. corn. 
Larger Systenis 
GAS TECHNOLOGY INSTITUTE 

The Cias Technology Institute, \Vaukesha, 
Trane, Ballard Engineering Inc., Charles 
Equip1nent Co1npany, and the University 
of Illinois at Chicago tcan1e<l to develop 
and de1nonstrate reciprocating engine gen
erators ranging fron1 290 to 770 k'1V 
n1atchcd with absorption chillers (e.g., 90 
RT) to opti111ize perfonnance. The result
ing 1no<lularized plug-and-play JES arc 
easily adaptable to various rcquircn1ents 
for electricity, hot water, and chilled water. 
The tcan1 is using market analysis to guide 
development of this systcn1 to expedite 
co n1 inc rcial iza tio n. 

Project Contact: John Kelly, <listribute<l
cnergy group director, 847/768-0665, 
joh 1i. kelly@gastechnology. o rg 
BURNS & Mcl)oNNEJ.T. 

Burns & McDonnell has tcan1cd \Vith 
Broad USA, Solar Turbines, and Austin 
Energy, a n1unicipal utility, to develop a 
rnodular system that integrates a 5-1\-1W 
turbine generator ,.,..ith an advanced waste 
heat-fired, 2,500-RT absorption cooling to 
provide energy to an Austin Energy mi
crogrid to a high-tech industrial park. 
Costs 'viii be reduced because chilled V.'<l

tl'r is used for air conditioning, increasing 
fuel-use efficiency fron1 33~-0 to 70-80°/o, 

The n1odular design is adaptable to vari" 
ous i.'.apacity, space, and grid interconnc<.:
tion requirements, 

Project Contacts: Ed Mardiat, director 

of CI IP dcvdop111cnt, 816/822-33 114, 
cn1ardiat@burnsn1cd.co111; Rod Schwass, 
progra1n 1nanager, 816/822-4213, 
rsc h 1vass@1b u rnsrncd. co 1n 

HoNEYWELL LABS 

Honey\\'t'll Labs has tea1ned with Hroad 
lJSA_. Chelsea Group, and J.C. Thornasson 
to develop reference designs to i1nprovc 
econo1nics and si1nplify installation. Hon
ey\vell Energy Services is installing a proto
type syste1n at the 82nd Central I-feating 
Plant at the ft. Bragg n1ilit<1ry base in 
North Carolina. The 82nd plant, one of 14 
central plants on the base, serves a large 
nunlher of barracks and other buildings 
with stea1n for heating and do1nestic hot 
v;atcr, in addition to chilkd water tOr cool 
ing. The prototype JES features a 5-i'v\\·V 
turbine generator integrated with a 1,000·

ton Broad CSA absorption chiller that uses 
waste heat fron1 the turbine and/or natural 
gas to n1cct air-conditioning needs. The ab
sorption chiller will be used to displace the 
cooling load of an existing 800-ton electric 
centrifugal chiller. Turbiuc 'vastc heat will 
also be used to produce strain. A supervi
sor}' control systen) will op1i1nizc energy 
supply. Packaged systcrns with supervisory 
conlrol.s can he a key co1nponent In 1naxi-
1nizing the cost-effectiveness of a site's en
ergy choices, health, and safety. 

Project Contacts: Steve ( ;abcl. project 
nianager, 1-Ioncywcll, 612/951-7555, 
steve.gabel@honeywell.corn; John '1Vi1nberly, 
president, l.C. Tho1nasson, 615/346-31100, 
j w i rn berly@ictho 1 na sso n. con 1. 

CHP for Buildings 
lntevration Test Center 
In addition to the equipn1ent n1anufacturcr 
teams, DOE is sponsoring equipment inte
gration testing through the CHP Integra
tion Test (',enter at the University of lv1ary
land. The ({'Iller is housed in a 52,700-fl. 1 

office building at the edge of the LTniversity 
of l\1aryland ca1npus. The 200-einployee 
adrninistration buil<ling is an ideal test site 
because it represents a typical con1n1crcial 
building, with a total po'"·er <lernand of 300 
kW and a requiren1ent for 60 RT of cooling 
cap<tcity. 

The center is testing t'vo different IES, 
both of which supply actual building 
needs. To take an exciting onlinl' tour of 
this facility and the two systc1ns, please visit 
W\\.'W.CIIPll,Nl~T/VTOUR/!N Dl:X. JIT ML I )E 

WWW.DISTRIBUTIDENERGY.COM • 33 



e. 
12,000 watt PV system at Freedom Field Renewable Energy 3333 Kishwaukee 

Street Building 9 Rockford Illinois 61109 

Installed July 2010 
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By ~tike Wiser 
Plin!Paoe 

.July 04. 2010 12:01A~-f 

Believers hope region catches Freedom Field fever 

The believers are sold. But as the calendar flips to Scptentber, when Rockford hosts International Bioencrgy Days, two questions surface: How many othcn; c11n 
be conve11ed? Will Freedom Field be the boon its suppotters hope it will be? 

R()('KFORD - \Vilh little fanfare, 56 solar panels were fired up for the first time ~londay morning at Freedom Field, 
marking another milestone for the renewable-energy lab that officials believe will help rcvitali7.e manufacturing in the 

Rock River Valley and protect the environment 

Chet KolodziC'j is a tnw believer. Ask him a qtwstion about the new solar panels, and the Freedom Field board member 
launchffl into a rapturous discussion of BTlls, optimal angles, Los Angeles, hydrophobic coverings, rooftops and 

manufacturing. 

David Martindale, preiident of Ballard Engineering, is another d<Xlicalcd follower. But he spe.aks with the brevity and 
specificity you might expect from an engineer. Solar panel is t{Xl broad a category, he explains; bolter lo call them 

photovoltaic, or PV, panels. 

P!l0101 AMY J. CORRf NII i RR~ f,\R,( OM 

David Martindale, president of Ballard 

Engineering, gives a tour ol Freedom 

Field Monday, June 28, 2010, and 1alks 
Scott Christiansen also believes. So much so that he's used his influeiwc as Winnebago County lloard chairman lo direct about the alternatives Juel sources 
thousands of dollars to the Freedom Field project, making the county, by far, the single largest contributol' to the including these solar photovoltaic panels. 

alternative energy showease. 

AH three were then_• for the launch. 

"This is a big deal," Christiansen said to John Sweeney, who oversees maintenance at county facilities and is helping supenise the installation of the living grt'en 

roof on the Freedom Field building, "Thf\'>e are the first Rockford-made solar panels that are up and running .... This is just the st;irL" 

lbe believers are sold. Bnt as the (',,'llendar flips to September, when Rockford hosL<; International Bi<wncrgy Days, two questions surface: How many others can 
be converted? Will Freedom Field be the boon its supporters hope it will he? 

nie'\isicm 
Four }'f',ars and $800,000 after il<> conception, Freedom 1•1cld has g1·own into a 22,000-squarc-frx)t elassroom/confcrence nx:im/exhihit hall at the Rock Rivc1-

\Valcr Reclamation Disl1ict on .South Kishwaukec Street. 

A section of the roof of the Freedom Field building is (~upied by 240 solar thermal tubes that use solar energy to he~1t and cool the building. Another arC'~J is 
taken up by the 56 PVpanels that went live Monday. The two systems collect enough energy to hC',,'lt, cool and power the building. 

There's also a ·weather station that tracks atmospheric conditions and sends the inforn1ation to con1puters which keep constant watch on the roofs energy 

output and will do the same for soon-tn-be built wind turbines. 

"What we're doing is putting the weather data together to see when \\-e're n1ost efficient and what adjusbnenl'> we will need lo make to become more efficit•nt," 
said Kolodziej, who Sf'.1-Vf'~<> as the nonprofit board's secreL.'11)' and treasurer. "Or how efficient someone could expect these technologies to be givc.n lhc 

conditions." 

\Vinncbago County Boord me1nbers just approved spending another $509,704 at Freedom Field, bringing the county's conllihution since 2006 to $817,8:{2 

s~nt or committed to the project. The money comes from fees the county charges waste haulers that use the \Vinnebago landfill. 

The most recC'nt allocation covers the cost of buying and installing the PV panel<>, a wind turbine, a biogas and pellet maker and the green nxif - all projecL<; 
officials hope will be up and running by Sept 26, when Bioenergy Days begins. 

''The pellet maker is very interesting," Kolodziej said, holding up sampks of compre~'>SC<l sawdust and grass clippings about the size of a golf hall and tennis 
ball, respectively. "\Ve think there is real promise in the corn stover - that's malclial that is left over after harvest - and compressing that into these little 

pellets that cttn be US('<I for fuel." 

Such fuel can power everything from household stoves to e<ml~burning JX)Wcr planL'>. 

11/24/2014 8:48 AM 
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Where it goes front here 
After Bioenergy Days, work is expected to begin on an algae JX>OL The algae will be grown and harvested for hiofuel tn power vehicles. Freedom Field officials 

also will experiment with battery efficiency to store some of the excess energy the facility is supposed to produce. 

l\.-1t",.anwhile, Rock Valley College has begun sending students to Freedom Field tn le,arn how to install and repair PV panels. Kolodziej said classes with Northern 

Illinois University students are expected to start ne.xtyear. 

"\Vhat l'l'c're kxiking at in the future is using noncomm(xlitit.\'l lo pnxluce energy," said Cliff I\,linnan, chairman of NIU's Technology Deparbnent. "\Vhen you 

think of ethanol, rorn and soybeans are also a food com1nodity so (corn and soyhean)pri.ce{s) won Id flnctuate de1x:nding on the supply f<w the food mark<'L" 

That's \vhy, he said, it's important toexplon.i more efficient solar panels, harvesting algae for fuel and conveiting waste to energy . 

• John 1-Iolmstrom, chairman of the Freedom Field board, said $1 million to $1.5 million has been spent and/or cmnmittcd to the facility, n1ostly from the 
county, but also from state grants, private donors and corporations. 

"\Vill this ever be practical for a homeowner? 1t depends," t\1artindale said as he stood among the solar panels on the roof. "As an investment, it Lakes so long to 

:rcc.oup the sta1tupcosts that for many it's not practical. But it's also a Jiff'Stylc choice. Yon can justify the cost if it's important to your lifestyle." 

f\1irman said the advancf'S in tt:,>t~hnology \viii continue to bring cosl'l do\VIl while the depletion of finite natural resource'\ \\ill continue lo make those eosts 

higher. 

But the finit(~ miources of the monetary kind could put a crimp in the b'uc believers' drP-<1ms. 

''The biggcst problem is finding ongoing re.'lOlll'Cl-'$ that can support just our adn1inistrntive cosl<>," Hohnstrom said. "As of right now, wc'n~ mostly rdianl on 

grants, and that's not the best way to operate. \Ve need to identify and develop some source (of steady funding) in the next 12 n1onths." 

Reach stqff tvriter Alike lViser at Jnu,iser@rrstor.co1n or 815-987-1410. 

hllp:/twww.rrstar.com/arllcie/2Q100704fNewsl307049946 
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1,000 watt Vertical Wind Spire at Freedom Field Renewable Energy 3333 

Kishwaukee Street Building 9 Rockford Illinois 61109 

Installed July 2010 

f. 



g. 
940 watt Stationalry PV South facing at Freedom Field Renewable Energy 3333 

Kishwaukee Street Building 9 Rockford Illinois 61109 

Installed July 2012 



h. 

940 watt Stationalry PV South WEST facing at Freedom Field Renewable Energy 

3333 Kishwaukee Street Building 9 Rockford Illinois 61109 

Installed July 2014 



I . 

940 watt Stationalry PV TRACKING east to west at Freedom Field Renewable 

Energy 3333 Kishwaukee Street Building 9 Rockford Illinois 61109 

Installed July 2013 



. 
J. 

10,000 watt Horizontial Bergy wind turbine at Freedom Field Renewable Energy 

3333 Kishwaukee Street Building 9 Rockford Illinois 61109 

Installed July 2010 


