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Post Centre
The air condition-
ing systems were

designed with the

objective limited

ENergy consump-

tion and centre

management.

Interestingly, it

incorporatas an ice

hank to support the refrigeration system
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Haribo sweets
cooled by the sun

Solar air condi-
tioning is a new




by MICHELE RUGGERI

The air conditioning systems at the n
Mechanization Centre in Bologna (italy)
with the objective limited energy ns
centre management. Interestingly, 1t |

consum

The lce Bank

at the Bologna Post Centre

ha CHMP (the Postal

Mechanization Cen-
tre} building in Bologna
119 |i'_"lﬂ-\_|['l:d FEE fEEE AT |'}=
132,400 sq.m, 0,000
sq.m of which has bean
allecated to the mecha-
nization contra
prises two sots of paral-
lel buildings that differ
in height and size, linked
by & tunnal.
The renovations have
aimead primarily to pra-
serve the existing budld-
ing, in particular upgrad-
ing the cbsolete tech-
nology of the systems
to meet new company

It com-

neads and complianca
writh tha law, in addition
to ansuring the integrity
and afficiency of tha sys-
tams theamsalves. Ong
of the first things that
naeded to be dong
to adapt the rooms hous-
ing the large mechaniza-
LISH Machieary

Wil

SPECIFIC NEEDS

AT THE COMPLEX

The CMP buildings houwsa
the following activities
and rooms

- offices and similar;

- manual and maeacha-
pnized working zones;

Figure 4 - View of plate exchanger area

nage 12

thaess ardas aré allocat-

ad for processing mail

and consist of landga ar-
fas housing a numbaer of
mechanized systoms and

& small pumber of opor-

ators running thd EA-

chirnds:

- E@pchnalogy stations;
thesa are areas dosig-
nutad a8 control contres
for machanized plants
and video coding mail
1o house Computars,
aloctronic egquiprmant
and parsonnael;

- loading and unloading
areas and hubs, thase
AFG AFGES wWhara S@cs

Figure - loa stornge aren

tional doors are oponed
continually tharaby cre-
ating extonsive contact
with the outside

. lechar rooms and bath-
OGS,

- ponnections: thase arg
araas connecting the
various designated ar-
aag and comprise for
the most part of cormn-
dors and areas for ad-
ditionael services, Can-
Lira s GG,

Heating and conditioning

Haoating and condition-
Ny SYSTOME ADG gigmund
with the abjective of lim-

Figure 5§ - Electropump clroulation area

ptio

w Postal
& were designed

n and
ncorporates an

ice bank to support the refrigeration system

jting energy consump-
tion and centoe manage-
ment, wihilst raspecting
the neoeds for comiort
for personnel and the
functional parametars of
mechanized syatem. Tha
systems werd designed
for remote contiol sys-
toms Lo streamling man-
agemant costs (ses box
on page 13 and 14).

DESCRIPTION AND
CRITERIA FOR THE
SELECTED SYSTEMS

The mochanical and alec-
trical systems and build-
ing works hava boeoen
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renowvated at the Py "
Mecharmization Cent E
via Zanardi 30, Bolog n
We describe the renoy G
tion Works on the i &
chanical systems in th T
basement, and grousd I
first and second flo i
and the roof. I
Thix wrork areas an i
= thormal powar station ;
for tha production of |
haating lgquid for win i
tar conditioning and -

heatindg;
rafrigeration systen
and closed cpcle regen
aration system {or con
denser ligquid

3 = bipal connrol vk hies

.

Figure 3 - Practical diagram of fce malker
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, palrigerator SROTEY _Ei:-
cumulator (the “ico
pank”);

. d.au:hu'lmﬂ natwork
for horizental ring hot
and cold liquids in the
pasement and verti-
cal mounted columns
for hvot and cold liquids
fppding the terminals;

1 nmmu:-win'mr condi-
goning sysloms for in-
dustrial ar¢as on the
ground and first flocrs;

. summar-wintér condi-
roning systéms for the
oifice and similar areas
s tho ground floar;

. heat-vantilation and
hoating systems for
pransit arons, locker
rooms and bathrooms;
hygione and sanitary
Lystems for bathrooms.

Design decisions and gen-
eral description of the
works

Haat goneration: the thor-
mal powrer station

Thoe old boilers havae
boon disposed of, tha
rpoms that housed thom
ke bBeon improved ard
brought up to code, and
nw pcpuipment has bean
nstaliod, all in compHRECGE
with current legisiation
(falian Ministorial Doctes
of 12/04/96). Tha now boll-
afs are condansing LR,
fitted with temporaturd
pepulation for cutihonr lig-
uld in function of tha ax-
termnal conditions.

A “waborfall™ type regu-
lation system has bean
installod in ordor to adapt
tho thermal powrar e the
systom’s effective load,
tomanage the numbaer of
genATAtcTs in operation.
A primary circuit uses a
epocial, low head electro-
pump for the circulation,

S
collectar ta
tha fiturn colloctors,
The F‘ﬂm.tlu!i-l:lun product
monitoafing and analysizs
APPAFALUE, to standnrd,
controls Continueously and
autermnatically the -
EnL's performanes,
The acid condensation
produced by the boil-
org 18 collected and ana-
:!}I'H'Uﬂ.']. Where necessary,
it is noutralized with cog-
rirctive substances befony
baing discharged into the
SOWAGE Systern.
The decision te adopt
condensing type bollers
iz nttributable to the fac:
that they provide:
= greater porformancs, by
racovaring latont haat
contained in the dis-
charge fumos:
= loss reduction, again
thanks to using hoat at
& bW TP aRTE.
It all adds up to good on-
QIgy savings and oven ro-
duces pollution.
The design and instalila-
Hon of the condensing typée
boilers anticipated logisla-
tion introduced by the Ital-
inn Legislative Decree no.
192 on QNOTgY SAving.

Cold generation: refriger
ation system and cooling
COMWNHES

Maw rofrigerator groups
have beon installed with
water condensation fo-
gonerated in cocling tow-
grs for the production of
refrigerator liuids, need-
ad for summaer condition:
ing systems. An "ice
bank” complotos the ra
frigeration sysLOT.

This HaW GTOURS RI6 COR-
nactiod altornativaly to o
eold pocurmulation SySusE
(night time operation at T

= ~6'C) and direct gonar-
ation, with the option of
disposing of the stored
cold (daytime speration
Bt T = +7 + +8°C). Tha
liquid in the primary cic-
CULE Can b frozen and is
sulted to the preduction
of io0; it is indoed consti:
Rubed of & mixture of vea-
tor and prepylene glyesl
with a freszing peint in-
fariar to -18%C. The ter-
minals nre fod by o plate
axchanger with lacge ax-
change surfnces.

With this svetem, the an-
gy produced by tho re-
Enigoratons i degraded
but at the same tme use
of glyool Hopabd in thoe sec-

andary clirouit is avcided,
rasulting in notable aav-
ings in the cost of pur
chaging glycol as well as
in ft3 disposal (overy 10
yorrsh

There are therefore two
cireuits: tho primary cir-
culit with glyesl blend,
the sacondary circuit
wiith wator. Tha sircula-
tion of Bgquid hetwean thae
wvarkcus apparatus in the
systam and the terminals
i guarantecsd by contrif-
ugal alestrapumps, ide-
nl for the charactoTietics
af the Hguld snd cinsuit.
Tha regonaration system
comprises cooling tow-
org and includos a make-

Heating
and conditioning

EXTERMAL CLIMATE CONDITIONS
in quesson e indicated in tha kakan Presidentol
Doores no, 412/33 with successia modifications,
and U standard 10343 “Heating and coolng

INTERMAL CLIMATE CONDITIONS
Wintar

enca halls, msking roomd oS,

Ti=20C fH = A558%,

= Bathoooms

Ti= 20°C rH = not controled

e

S
g

o roefrigerating

T oratolih - L apuarife
15 - 5000 K\

&M FRIGO s.rl. 7ol +39 0450 705

Pl - Copaaity
15 - 150 kW

Fukor Ly « Loty
12 - 105 kW

o - Faoe 400 (59 04 QAT - - o o - e i O

30 - 400 KW
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- Hals, corridors, transit preas
Ti=20°C

Surnmar

- Officess, gensral work areos, meeting rooms, con-
ferenca holls, st

rH = not controled

Ti= 26+/-1°C rH = 455505
Ti = not controliod rH = not controled

= Lacgi rosms for monusd ond mechonzod mad
PGS

Ti = 28'C rH = 45555
- R A T ! I

Ti = 40°C rH = not controlied,

ENDOGENOUS LOADS

Endogoniug ands in conssdisration ara:

= thermal equivalent of miochanical work genérated
by ey postal 00 ting machinory in comphoncs with
the electricol input of the machinery located in the
VEMOUS GOPOFEments B3 deciaced by the manfno.
Rurer, EEO0 MW
= Coincitince coafficient during operations. T0Rs
= thivrmal equivalent of the peopls present [Sensibl

hazait) 100 W Asirson
- m equivalent of the peopla prosont [Inbont
50 WA person
= lighting in large areos S0 W, me
= Bghtang i offices and siméar 10 W e
EXCHANGING AND REPLACING
AIR IN THE ROOMS

Minimal air exchange volumos for the rooms to
stnndind ora:

- Difices, work places genoraly
1.5“.“.&#35“\1;11”“

25 m3/h porson

- Batheooms and powder rooms

10-15 vol. ménkmum [exchange also ensured

by thi esuitsion of pramary oir from the system)

EROWDING

The crowdng vahsos considerad wera:
- Difices and work ploces generally
S5 ma/pecson [mox 10 meperson)
- Large mthanizsd rooms

20 rrR/ pirson
= Codnterins, meeting rooms

22.5 me/person

= Conferance Halls

1.5-2 md /pecson

LIGUID TEMPERATURES

Temperotunes, production and distribution of the
mwmmmwmm
By D

Thormal systems

Hoating system:
-MWHMMhHﬂWHﬁmH

systems

up water purification
gyetam, which docalai-
fioe and troats the wakor
with an injection of anti
fouling, corrosion and al-
gan ligquid.
Somi-henmatic COMPTG-
s0r8 with soraws as op-
pofad o pistons ware
choson, as they aliow a
continaous fow of relrig-
aEant gas; the systom us-
o8 R4A0T-C gas,

With the cooling towars,
the condensing tempar-
ature of the refrigorant
gas remains stable oven
in the worst extomnal cii-

mato conditions and the
unite consuma loss aled
tricity (about 26-30%
compared bo air condans-
ing unitsl

Frafrignramt dnargy eoct:
mulation Fysbomn

Each unit of tho oo o
curmubation systam Gom-
prises a cylindrical con-
tainor with an intornal
spiral tube heat axchang:
af and deldvery/roturn
callastars connacting Lo
thi Systom.

In our casae, in the day-
tmo we will use the ro-

{rigorator unit function:
ing normally in parallel
with the accumulation
systam, whilst producing
joi in tho night time.

Thae bagie concapt that
Araws on the advantag:
ag of this cooling system
{% to OTmErAtE onengy by
night, to collect it in spo-
cial tanks, to then provide
tho powor meeddd for o
frigparation by day.

This produces a “thermil
fiywhoel™ to bo usoed i
paraliel to the units or ri-
placing the sama whore
peceEsary (momentary
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interruptions) fs, I
Lo nanco

Powner utilitigs hawg
troduced tha g
MGtaring BElem n:-,-.
diing interost in ryy,.
ation systoems itk ,'.. :
accumulation, papy. .
Iy for civil and ing '_
FUMMEE AkT Congi.
EYBOME.

This rate systom

ratos for the am:

price of tha el
provided that ey,
groatly according .
Soson (winboneg . -
and the Yarkous ts,., ..
the day, closely e,
Iated with the nery,,,
Eapply.

Using electricity in o,
I'I.'.igh'l i, whan tha Gz
aril load on the disis),
tion natwork is medes:
i vy nEtractive {n te.
of cost comparsd 1o paa
daytime hours, whes
gOonernting systoms ped
tho distribution notwask
are overburdenaed

Hot and cold secondary

Hequid ring distribution
L erk
‘Throeo homzantal kot and
rafrigarant laquid diges.
bation rings nun frem the
tharmal and refrigoerant
subsystem in the base
ment 1o vanous appi:
tions associnted with 1ke
thige factory sections of
the buflding. The rings
ard gized for “Space eat:
uration® in order to sup
ply tha greatest aneigy
neadod for the aros 1o
question.
Varticnl swhitch-odf potnts
Supply the equipment
situnted on the stereis
which hawve sectional &
cass points for futard
chandges and pddisad
Tha acoess points on 16
povta efpeult aee Dalinasd
calibration valves, fitted
with plezometer sttach’
ments to contse! CAPASTE
The main advastages !
ring distribution a1¢
- low load lossos, 50 %
thay aro practically 1
ralawant, compared B9
the whole for any el
trical cutlot pocnt
= groat worsatibty
tegrating mow columnt
or latgral distribulos
ducts that may Beoomt
nacessary for changisd
destination of uso @
naw heating moeds,

for "

- the possibility of provie’

ing maintonance 803
changas without intes
rupting the entiré s¥%
L
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gy for ine
columns
ribution
y b,:ﬂ.mnﬂ'
shangind
d usa oF
amcs;
ol Pln'..':llit‘
ynce and
ot inter
ntire SYE

anditioning Systems:
L&

l._‘_.b..(..sc,rm machanizod
w1t

 was deckded to adopt
'.;-_:-;Lr' systams with
1I_,‘“.]_-,!.:. capacity for
ibo ATRAS, with & vaIti-
al -.rE'u'I.:T-"ﬁm it Eitua-
gred o0 thao floor O oD &
-gchmology bridge. The
proated Al is distributed
-.!:.:d'.l.li]h channalling and
Aglivored ot & purmber af
WM" inductive distribu-
ol POIRLS.

The A&ir is rocovorad
hrough 8 special grille
placed o0 the machine
ghell. Each conditioner
cosnes compléta with ox-
parnal adr intake and am-
piancs thorma-hygromat-
ric conditionang.

The capacity of the fans
{s partially variable in
famction of charge: this
Eappons by reducing
iha motor's [pm, ViAo an
jnvarter that decraases
charge from 100% to 50-
EE.

A DB DOTATIENG SOISOT P
sitioned on the recowvary
channels commands the
fan spood in sequaencd
and tha thoed-wiy valwe
that maneges the “hot™
o “cold® according to the

SEASOMN.

On roaching the mini-

mum fan speed, in fact, it

will continue to Oparats
and tho liguid Now will

By chanepod.

The adjustment trend

thirelons follows tho dia-

s ghowrn in fionore .

Each ATTJ (air trestmant

unit) comes with micro-

procassor to drive and
control the vanous tidat:

o128

Remote control via a ded-

ioated card is opticnal for

monitering the system
chntrally.

The section of ATU is

#howen in figrurs 7.

The large-volume areas

feature internal thermal

charges as they contain
machinary (for postal

sorting) that produces a

significantly high quan-

1y of heat.

This loads o variations in

“harges from area to area

Within the rooms thom-

Bitlveg,

An all-air system was

theson over a zoned Lypo

unit, for the following rea-

Eoduy:

* trchitectural-gtroctural:
ko roduce to o minkmum
e intrusive impact of

work, as apart from
the zones oocupied by
the AT1, the overall di-

monsionsg of tha chagn-
nelling are inforiar Lo
contial zoned systems,
which algo require ra-
COVRTY channals:

- Sonomical: reducing

the numbar of conduins
has direct consequenc
a8 on nstallation say-
s

- anorgy: thanks to the
possibility of having
PIOCESS Contnol aver tho
VANSUS pRrumatans thak
vl BEd intarestad in and
that may vary inside
the large mechanizod
FOOMmME, A% mantioned
o, ey saving is
possible, as the effec-
tiva power to the aron
s adapted

Conditioning systems: of-
fices, mumting rooms and
equisvalent
Frimary air and four tuba
fan cofl svstems are used
in thess aroas
Tha fan oofl systam is in-
tegrated by nir recovery
Fyatoms DO ¢nSard & snait-
abls mictoctimate {or per-
sonnal comprising an ax-
change for breathing suf-
ficiontly oxygenated air,
adaauate relative hamid-
vy and ideal comfort. The
decision to uke & mixded
syatem of this kind, as far
Az wiall-baing and energy
are concorned, is widaly
justified fo: gavaral pea-
BSOS
. it {8 abla to control
the tomMperatars af @
number of spaces na
matter what the losd,
botwooen thae sums
mar end wintar arl 4T
LR,
- gnsures ralativo huméd-
ity eontrol within a par
picular intorvil of tiee,
for any hygromatric
condition and for any
conditions of crowding
up to the mu.mmu:-'n;
guaranteasd the IBLIo-
duction of a mirimun
Rourly guantity af mir
takon from outaide Lo
all arcas.
The most intarasting A
pect from an @CONOM
jc and oNaTgY point of
wiow, wEing A prinary a
and fan coil systam. 18
thoe possibility af haing
abla to condition van-
Gus ToOnes doponding on
whothar purs-e:-nn-:l-l AT
prosont, slashing wastad
ﬁ:é?ﬂﬂnﬂl. I:I!tlhl:.h'l]ﬂ'l
{rom sroking rOQImS i i
quired by laws i order to
guarantes A SUPRLEMAn:
pary afr axchange flow,

o om o mo

Bathrooms, locker rooms
and equivalent
Bathrooms aze bocated in
a numbar of areas

The bathrooms contain:

= hiating systoms with
radiators or fan coils
{hot anby):

* DXLTAChon and esxcpulsion
SYSLOME taking apoilt
air outdoars:

= hygione-sanitary sys-
bns

sanitary hot warer for

bathrooms for the disa-

bled, sinks, showrers and
bidets is produced locally
by alectrical bollar,

Thore are heating only

Bodiss in these rooms,

ag they are ventilated

L o
é "'i-l'-l".' e
b e "'-"'j '1:_.-.-",--

{although only partialiy)
through gmlls on the door,
that enable air @xtraction
1o adjoining conditioned
areas by suction

A coniral hot water pro-
duction systerm sorving
tho antite building was
cortainly a costly and
large option, espocially
for the low domand dua
o tho type of work car-
rigd out in those AIGLS
Thiz guided the dession
to install local alectrical
Bowlore in oach bathroom
block. &

by Michaole Rugoners
Lileladlapiing
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MAIN APPARATUS SUPPLIER COMPANIES

- Rofrigerator unit Clivet - Rc Group
= lce bank Ro Group

- Plote exchangers Alla Laval

- Cooling towers Evapto

- Boders Thermatol

- Elsctropumps Grundios

« Conduioners Ae Group - Uniflgir - Zoppeliaro

- Fan-cod Chvet
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