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August 16, 2005

Reading Public Schools Administration™
Atin: Mr. Patrick Schettini, Superintendent
Admipistration Offices

82 Qakland Road

Post Office Box 180

Reading, MA 01867

Re:  Review and Commissioning of HVAC Systems
Wood End Elementary School

Dear Superintendent Schettini:

Enclosed please find a copy of the report prepared by Garcia-Galuska-Desousa following their
review of the HVAC design and construction at the Wood End Elemenrary School. In our review
meeting with Garcia-Galuska-Desousa, they indicated that none of the identified items compromise
the use and occupancy of the Wood End Elementary School. However, we recommend that the
following steps be taken:

1. The full report should be issued to the A/E of record for review and comment. I will copy
project counsel on this correspondence. Garcia-Galuska-Desousa indicated that some of the

issues may simply involve varying design approaches and that the engineer of record should
be given an opportunity to respond.

2. After receipt of comments from the A/E we should schedule a meeting with the A/E and
Garcia Galuska-Desousa for purposes of reviewing all items.

3. Subsequent to this meeting we should review remaining items we believe the A/E is
responsible for correcting. Project counsel should attend this meeting for discussion of next
steps.

If you have any questions please contact me.

Sincerely,

\

L. Scott Dumlap, AIA
Project Manager

cc: Joan Langsam, Esquire
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August 18, 2005

Reading Masgschusetts 01887

Aln: My, Pabrick A Schefting
Buperintendent of Schools

Re:  Wood End Elementaty School
Denr Mr. Scalvattn!

memmdmea,mMmmwmmmdynamhm*mamﬁmdmo

mnmmmmdm'mnmmmiofhdnhmhbnm for you by LFG

annsulltng enginescs in Connecliout for the abowe noted projecl. Ws beligve we underiaken an

sxtensive investigation In response 0 your reques] and we hava noted savorel igh issuss sama of

which coulil heve 8 significant impact on the overall operation of the Instelied HVAC ystems. Many of the

mMam;mmmmiHumwwlnammmet enginesring and
Juagen !

Onmmymymzaos:mmmmmnmandmmmamm 0 Ierview them
and experiance the overall pperation of be HVAcsmmameéfsnduamm
investigaiion of the lsaues noted. nuwuorunﬁaummmmm-thuhm

{
The following comments are the result of our reviow of the contract documeants, averall aseessment of the
design, end field investigations:

Doavinotd 1.

Foom#  Deficangy ;

114C No 2upply or ventiation alr provided.

1828 Corrigor not provided with supply or ventitstion ar.

102 A Ne heat or ventilation sk provided.

Drawtog s 1,

144 - No heat pravidea iv amirway. (In our field ivestigalions we hag : ined that the hest

onginaly inetailed in the adjacan! corridar wes reloeshed to the stairwwy. Wa do
beficvo hat o amount of hest instaliad is inadequate during frequeilt door use.)

145 No heat provided in steirway, {In cur fiekd nveatigetions we had g that the heat
: oltllnallwnshllealn&madmmmmrﬂumumm&dm_ Woe do
ummmmmofmmnwhhwhdmmmmdwrm)

1050 No supply air or ventilation air provided. :

P.e/8
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GARCIA » GALUSKA « DESOUSA
Corguiting Engineers Ina,

Ingdequate heat provided at main vestibula, - )
No secontary cabinet heaters provided at corvidor side of vestibite.

Exhaust air quantity does not provide for adequate air changos.
Mo méke up alr provided for room.

Exhaust sir quantity does not provide for adequate sir changes. |
No make up air provided for room, :

Elevator machln\ room not pravided with code required Madst systom besed on
temperafure rise. (Although this was not confirmed in the fleld, we Wwere advised thet the
code required amount of exhaust ventilation along with the appropriate control wes
installed by change order during construction.) !
No comidor supply o¢ ventilation air bmvidud.

. } )
No exhaust syetem provided jn copy machine area.

Media Conter Work Roorh is not provided with air-coriditioning and bs sarved from AHU-2 -
which could be off when media center is being used. )

No heat provided for stairwoy 2 or vastibule 129 B.

Exhatst eir quantity dows not provide for sdequate alr ehangee.
No makas up air provided for room. i

Exhaust air quantity does not provids for sdequste sir changes.
No riake up air provided for room, |

Ma fire damper pravided In duet penelration of wall. :
Refrigerant lines run through electric room which Is not code compiidnt.

No supply or ventilation air provided.
No aupply ar ventilstion ajr provided.

Cabinet unit neater provided in airium Js undersized for application. §
No pipe guidas or anchors provided before or after sxpansion foop, |

No heat provided resulting in 3.6 MBH deficiency. ;
Alr is high by 81 CEM baeed on aooling josd. ?

Heat is provided however defitient by 11,8 MBH.
Alr is: deficlent besed on sooling load by 122 CEM.

No hreat provided resutting In .8 MBH deficiency. :
No supply or ventilation air provided. :

No heat provided reeulting in 5,3 MBH d
AlrIs high by 142 GFM based on cooling losq,
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108 A No heat provided reeulting in 4.7 MBH deficiency,

1M4A

108
108

TIZA

Drowing M 3. b

219
2'8
216A
214
2130
213E
2538
213C
201 A

Doewig M 3. 4

131 A
130
192E

Drawinp M 4.8

3B
2ac¢
ma
223 E

Alr is high by 40 CFM based on cooling loed,

Hest BB provided howsver deficient by 14.2 MBH,
Alr is high by 261 C-ana&don codling load.

Na heat proviced resutiing In 1.4 MBH deficiency.

Hest ls proviced however deficlant by 3.5MBH,
Alr I high bry 56 CFM baasd an coaling (osa.

Hewt is provided howewer deficlant by 5.7WBN.
Alr Is high by 77 CFM based on cooling losd,

No heat provided resuiting iy .8 MBH daficlency.

No hest providad reeuliing in & MEM deficienrcy.
No haat provided resutting in .9 MBM deficiency,
No hest provided resufing in .9 MBM deficlency.
No haat provided resuiting in .7 MBH deficiency.

No heat provided resulting in 1.3 MBH defiziency.
No heat provided resufting in 5 MEH daficiancy.
No heat provided reauliing in 5 MBH daficiancy.
No hest provided resuling In .& MBH deficiency.

To31 7819421648

i

cwe wr I amas

P.4<8

Nohuatmwdodhmntadwrw«mmuwﬂdoiuumm
rabinet unli heaters. The woount of hoat ls adequete however the poor distibution codd

yanuit In CoHS Bres in cantar of Cotridor,

Mo heat providad resulling in — MBH deficiency.
No haat provided resuiting In 3 MBH deficiancy.
No neat provided requlting In 1 MBH cencloncy.

No haat provided sesulting In 3 MBH deficiency.
No heat provided resutting In 3 MEH deficiency.
No hoest pravided resulting I 3 MBH deficiency,
No hoat pravided maulting M .8 MBM gefciency.

]
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224 Na hes! provided b centpr of eortidor however ends of comidors ere provided with

cabinat urtt heaters. The emdtnt of heat Is sdequats howsver the distridution could
resuft in cold ansa In center of oorrioor,

o Na heat prawided resulting in 1.7 MBH deficanay. 1
»1e No heet provided raeutting In 1.3 MBH deficiency. ;
3
ACA Not provided win cods required economizer control. Outside lair is sized only for

minimum nat capabie uf higher amounts wnan oulsiie air :emp}nuu ponmit.
Daﬂmﬁov,aaaupplydudaoﬁginaﬂmatbmhendsdhumit i

wmsmmmmdealrdmkmhhsm«malanwamﬁ.

Daslgn talis for both interior and axierlor spsces served from tupplymnm&no
areéa contrel. .

Mammmﬂmdrpmwsdhm'nmwm‘ %

mmmwhmm:mmammdbmdmmmm tformed on
each individusl space. Tdalofdtpmmqum1mcfmarmaﬁ-m
schetule ngicatea 2400 CPM is being provided, The excoss of the B provige
uﬁll:lmuaimlumualtalungmth:imbulanoaafmaakmthrhdﬂdu-lmnam
oreste extremety uneven tampersiures throughout.

i

Cooling coill and condenaing unit 8 oversized hseed on tha todling losd performed on
g:auilq%wdudwmum#:gamulﬂnghlwhload ltappe*nmatu*nasyﬂamh
ommdbymknaﬁelyzﬁ

BaudmppubﬂoudmsnduﬂﬁdmhmdoWaand!Gcmw
pereun tha airhandling unk ta deficient by sppraximately 100 CFM of cutslda air.

The beilding code requirss shet sl systems over & %013 In cepecily be provided with
sconcriiizar conirol and has not béen provided,

Connection of sptalde gir duct 1o touver is limiting amount of airdmwnm louver
mtomemmmmmmn-wlm&nhmmm |
H

AHUS Bulicing code requirgs aliner CO2 contol or snergy recavery natalied & al air

hmmgcmov«sunocmwruhﬁewnﬁmarﬂwhﬁ\h
Nnn\ﬂieformsustmmwmmrmmmtommi infmum oulside r
requirament and to mainisin space pressurizstion, Design pr allrws for 100%
miruhhgar

Outsle aF provided (s deficient based on overall population afaémuumad unn.!
Totsl popuiaion of the areg le 325 peopla. BaoedonbulldbgoodaquUrlﬁ
cmptrparsnn mEImum outside air sheuld be 4375 CRM,

mmedlnpmmmanommamhmmm&umwmaml

hd::’-l. Approximatsly 264.6 MEH ks mquired however, schedule indicates 550 Met |
prow !
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| | ?

No relief or exhaust dir accounted for in system to match l{ninimum outside air
requirement and to maintein epace pressurizetion. Design presently allows for 100%
reciroulating sir, ! |
Oulside elr provided is deficlent based on oversil population of a;lam served by unit.
Total population of the area io 147 peaple. Based on building requirement of 16
CFM per parson minimum outskie air skould ba 2205 CFM,

Heating coil provided in unit Is oversized besed an the amount of cutsive 2ir considerad
in deslgn. Appraximatsly 124.7 MBH is required however, schedu!!e indicates 564 MBH

No design provided to aliow for 100% outside air o economizer r%lier when outside air

emperatures aiow. . 5
!

Bullding code requires ejther S02 control or snergy recovery be inetalled & all air

handing systems ?ver 3000 CFM of outside air nalthar of which 18 pfmldad. ‘

Cutsicde git provided is deficient based on ovarall population of sﬁamssmvedbyunit. .
Total population of the ares is 171 peopls. Besed on buliding code requirement of 20
CFM per pareon minimum outside air should be 3420 CFM. THe design indicatee a
deficiency of approximately 2420 CFM of outnide air. i

The supply diffuser lotel in plan indicates A700 GFM of supply falr. The duciwork is
d for the distriution of 4700 CFM of supply air. The schedule indicates 8000
CFM of supply air with & resulting 9000 CFM of refurn alr. If doas appeer thet the duct
distribution system was Incorrectly designed and installed and does not match the output
of the racftap unit. This opinion is supported by completing an air ¢hange caicuiation for
the area. AtheﬁOOCFMindimtadin&wdmignMea'pmwonmlve
approximaisly (2) air changes well holow acceptable design . At the 9000
GFM of tolof supply alr approximetely (4) air chenges are being meinisined which is
consideradamem?leformistweorappﬁmﬁm. ,

Tha gas fired fumage provided in unit is overslzed based on the lam'nauﬂlcs'fnutsidaalr
congidered in design. Approximately 74.2 MBH is required however, schedule indicates
200 MBH provided. Af the required 3420 GFM of outside air approdimafely 258.5 MBH is
requited. The schedule calls for modulating gas control valves however our experionce
with this manufacturer suggests this type of controf is not svailable iy mors than iikely nat
Instafied, IF this Is the case wide variations In space temperature Wil be maintainad due
Io tha excess of capachty of ths fumace Instalied and & minimal anount of heat requirsd
in the space. This is additionatty complicated by the Instelation of (2) vertical unlt heaters
within the space which are contributing addiionel heat which wm.‘ld genergdlly overhaat
the spate tv a groater extant, :

The internat inaulation within the rooftap Uit is sagerating from the sheet metal paneds.

The supply air volume indicated by totaling the difysers squals a:Jm CFM however the
schatiule indicetea S000 CFM deflvered by the supply fan. '

Tha space served by this unit is @ dual purpose stea used et 8n pudiforium as weil o5
e cafeterld. Tho bullding code requires that tha design must] reflect the condition
representing the mast demanding design in that case the arsa must be designed as an
Budiorium which reflects a higher population, Considering this dbeign phitosophy, the
Quiside alr should be epproximataly 4410 CFM bssed on a population of 284 peogio,
The design schedule Indicates & totat owtside air capacity of 3000 CFM.
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Prges
RYU-3 Al suppty And reslin alr registers aro located in the same caling Biane which erw sha-

RTU-4

BF1

EF-8

EF-8

cheusting s parcadiage of e totel ventioiion and supply air 1o e &paca. This condiion
recommented

Cuinide 3ir provided s deficient besed on overall popuitetion of served by unit
Yol poputstion of the aea ls 58 peodple, Bagad on duilding as tequiremant of 45
CFM per person minimum ouiside akr shodkd be 570 CFM. e design kidicates a
deficlency ol spproximatety 120 CFM of cutside air. i

Al ths 4500 CFM Indicatad In the design memeMW@.?)w
changas which is beiow ecceptebla design parsnwters. A minkruf of apprexdmately (4)
ei‘dmnguiswmw«adacmptablefwwwwuppﬂcaﬂm. d

mwwmhmmm;mmn ;

Vestiuto patinet unk hagler enlariog main lobby is.unfersizad sfd hacs i no backup
cabinet (it healor located in maia Inbbyaﬂhnimldemofﬂp majn vealibule,

]
Wlnnlotaﬁzhuumunﬂmwmedadmﬂ!dlhedknmu!pnmmnaonww
noder should ho 2488 MBH. mmﬂwmmu.ﬂ;muaum
reprementing "u&%ﬁ“ e g Feqiancy hw&umm'm vent o

" wes n aRu avant 8
hoia(moduluhuu!dfanIhedoﬁc:imcylmuewmidnecameummq:~

H
Thera doess Nt oppser 10 D8 & boller water reset control or Me @ o reducs supply
wolar teimpersture basad on outside eir umpereture. This could be JUllt into the
mwemT:Nmmmmnhmmumanmdm&

1

During feid visit it was noted tws il boflers were off however. the combustion (ouver
focated high on 'waB Wos open. :

mmmemMa@wprmmanhbenm
Cotrectly. mmmmammwhmommdmm
change. i

Tip apaed of 4313 and 3ana reting of 8.4, whih represans Ta daelgn conARioN of the
noted fan. would supgest far should be operating k a very nolsy conhdifion.

Tbupaaddusowmmtlnuan.whldwmpmnhmedlahnemdi«mdm
nated fan, would sugnest fan ehould be oparcting In a very noisy cohditian,

]
mspemdm1mﬂwnornﬁnwid.s,mmmhwmmwm
dbed fan, would zuggest fen should be operefing In o very nalsy condition. K wes also
nated that the fen was not securely fastened to he raof curb, i

Qeneral notas: I

1
2.

Al supply and refum air outles are kcated in She sama cofing plana wh

'ﬂmmmmﬁudmdemyduutpmmcfhmMoi;
i ghort-cirauiing @
mdﬁamwmwhm:mwhhhhmdmomﬁnmmm:gm ‘

1
Thers ja no salsmic control devioet indicated nr!mtﬂlledmranymlommqpipi\g. or dugtwori,
.
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4, } Durng an Invewigation of/the rooﬁé.p equipment i was note! that the rouﬁr;;g membrane did nol
t be the result of an

. appear lo bs adhered to the roofing siruciiral system. This . may or m&y no
. over presaurized HVAC system however, this cverall condition should be investigated

Very tuly yours, ,’

GARCIA - GALUSKA - DESOUSA
Caonsulting Englneers Ing. ‘

Mo vacqmmge Y s




READING PUBLIC SCHOOLS

ADMINISTRATION OFFICES

Patrick A. Schettini, Jr. 82 Oakland Road, Post Office Box 180
Superintendent Reading, Massachusetts 01867-0280

Telephone 781-944-5800
Fax 781-942-9149

September 23, 2005
Ms. Linda Phillips
42 Willow Street
Reading, MA 01867

Dear Mr. Phillips,

John F. Doherty
Assistant Superintendent

Mary C. Delai
Director of Human Resources
and Finance

In response to your request for information dated September 19, 2005, please find attached a
copy of the report from Garcia, Galuska, & Desousa analyzing the heating, ventilating and air

conditioning system at the Wood End School.

If you have any questions, please feel free to contact me.

chettini, Jr.
Superintendent of Schools

¢: Reading School Committee



