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6EJ\J;J\Q\A‘)Jéﬁﬂ\@gﬂh}(u&ﬂ\}JM&)@MQ\)&&BE@\J‘;\‘)EC'_\;\; -
Aagyy U AN 390 Cun ¢ Galdll) 138 ey gty d0adll 12 yaliaidy paRLS daadll i) jAd
(O it sl ol ) JaleaiDl Ji8 le 5 (slall) alatl) Jils (e Sl

‘What is Thermal Expansion ?
(why do I need Thermal Expansion Tank ?)

Tlasll 2ana [ udiga
4 Nl ™

——

70° 140° 180°

At room temperature, At double the temperature, At a higher temperature,

the water level fills only half the water level is nearly to the water level is so high,
of this gallon container. the top of the container. that it spills out or escapes.
A ARy /

¢ AU Jsaall e alaill Lgle Jary 30 5 jadl ila o ie elall aaa 8 50 3l s 2aa5 5 -
alaill KU olall aas 8T 5 e sl 8 80b 5 A (g sl a2l () A das (o G

aaall (%) A 3L A (°C) 31uad da )
0.6 35
1.2 50
1.8 65
2.8 80
3.5 95
4.5 105
5.6 120
6.8 135
8.3 150
9.8 165
11.5 180
13 195
15 205

5 all ala j3 5al 3 aa Blaall daad fida g J gaadl

: Air or Nitrogen " Air or Nitrogen: Ai;ar Nim:ogéll
.Cll‘ShIVD}l‘ o ) Cushion | Cushion i

e S N

Increasing Temperature in the Pipe System

s

Lol dena f (aniga
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ol paa o) Glaiadl J8 4uS jah Same GIOA e Bolke 4 -
. (Chilled water) alas 3 (Sliaall

(ET= Expansion Tank) st lbadll e 4wl jlaidl -

saly ) i o) g ol a5 i L 450 (Expansion Tank) Jl Jalas sy -
el aaa s AS0dll 2adi sy sl sall Jada 3lall ) ) As o
£ lptiagn e Larally o s il s bl 8 8oy 3l Gabiaialy () 330 56y Il e
Compressed Air | & € pal g cu pudi Guaa 13 ) 530 Jals Uaiza 33l oo N2 1 45 1L
Tmm— 8Ll 338 g g2y (Expansion Tank) ) s sisd 4aal) é sbuad) aas

Air Valve . m;,

]

ASAl (8 Gl (a gay 2ol () 5 658 (Leakage) G Sisaa dlla b -]

Blaall 2aatid (HLAN Jaad dais 5 ) el add ) jual gell Jata 3Ll 3 s A )0 g8 ) 2ie -2
e Ul sall 8 (Cracks) g Ssaa 2 (Expansion Tank) aaadll ol ja Jala
bl sah )

Al ddly | — i 310 Jmal) e |

30l 5 s da o sal ) daut \

Al g Adulagl | Bleall ot oallll L g —/

o oar

Expansion Tank

e i) gty + daladin) ()lSa
(Boilers) cldall ae a3l sLiall 3550 -1
(Chiller) i) ae dalidl sl 3 )50 -2
A il Gl ae -3
Aeadtl) 48N Jead ) Akl 3 4

s A cprieaal) el

(Taco - damfos)
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Expansion Tank
Cladl 4B Lana ] udlga

Source =

Chiller

Cooling Tower
. & Expansion Tank
| Chilled Wter Pump
Uilge
CLA‘)il fgﬁé dana !

#
Condenser
Water Loop
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as) g
Air-Over-Water
Pressure Tank
AIR VALVE
Diaphragm Bladder
Pressure Tank Pressure Tank

AIR VALVE AIR VALVE

] f:l\eourﬂeusseo

| Differeﬁt Types Of Préséuie rTe.mks

1- Open expansion tank

ceadl hug e~ ogie oS -

(Suction ling) «~ull ki le (Open expansion tank) g sisall saall ol & S 5 4 -
- (PUmp) &awmalls alal

(Chiller) il &S Laie  (Open expansion tank) z sidell aaaill Gl S 5 o4 -
(s ) G358 (PUmpS) iiadls

. was )b ol (Open expansion tank) z siall sacill ol 33 iy -

Cgoloal Jeal) Julis il s mdasd) e aim 53 43Y @3 5 (Double SKin) alasiad o -

{(Flot Valve) & Jhe &igas s 3 gl s ) Al (Over Flow) 4 aa s -

Water ) I (8 aadion Y5 ¢ g 5 diall 8 (s sima JAef o) a0 108 ()5S of ¢ allail) 138 Jag yd (e -

w L L 1 .(Cool
% 1 ,7 Over Flow
Double Skin | ————
To Drain
—
Tlasll daaa f Gulign @ =
Open Expantion Tank Pamp To Chiller
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2- Closed expansion tank

(O ol sl sa) Al b gime Jle e ile gl I8 g giny -
clhadl can e S pan -

i aSaill i ae b il AN o G ¢ gAY £ 151 e Lalasid s e gt i1 -
Sl ] i ) 8 ) 1 5L A sl 1Y) i) 5 88 I ¢ L ) sy (LI

Provision For Pressure
Relief Valve
Air Valve /
\ /
D
A

50 mm System
Connection

Closed Pressurized Expansion Tank

Closing Expansion Tank
(e st A (Jdls eldl) gmle gyl oLIsD £ 53

Fixed Diaphragm

Replaceable Diaphragm

pdiu g (b 10) (I Jual (1 da ghall sy HAlgd P padiag (b 6) bl il

el "c_“.na,“ slall g 423l 4 J:l__)g::j]_)fﬂ 3 \; Blaall g 4380l g 2 il
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3- Diaphragm expansion tank
Bl g o sradll ¢ sl e Jiaiy o sl o s 5inn -
. (Bladder expansion tank) Lyl aw -
ol Cus e YT -

AIR VALVE

Location o!
diaphragm
at high water
prassure

Diaphragm—=»

Location ot
diaphragm
al low water
pressure

2 valve -
@ foressure tag, p‘essule {an,

initial startup air (30 PSI) pressure switch air {4C PSI)
state - pump activates sump
first installed

ciephragm

3
-}
- ]

from well
S
2

pump {OFF) pump (ON)

@ / v'ere tan

water fiows due air {45 PSI)
to lank pressure -
pump off

©

pume runs untl
tanx filled

(pressure swiich
satisfed)

diaphragm

& water
2 ot
Hdiga
o )Sl dase
pump (ON) = cump(OFF)

Biadder - Type Pressur Tank
Tloyll 488 uxe / o Expansion Tank



Jlgm
7 sidal) aaaill o33 e (Closed expansion tank) (el aaadl) o) A aladdia Juads 13l -
¢ (Open expansion tank)

aaaill GlA Sy o) bl (sl g ol S 8 2 sid) saadll ) A Jleada) o) Aol
¢ Al S e Caadl RIS A Bl caldaty 13 5 5 0l 8 dkds e (e e f S 8~ sidall
o‘\é\iﬁhbg\:\,ﬁ\sEJ\}Q\;J@M\@H&&Y&SCA}c'é):\\.ﬂ\cb&c}ﬂﬂﬁ@\ﬁ}
- Gl 2aaill () 3 aladi g anaai ) ada 13a IS8 ASEN IS 1 g2 8 5lall o) sedl sa

il g IS e Bl pall Gl 50 4 sl ae (el g aaat) 2 il 35300 8 5 s gl Blaall 4paS () Lay g
Ll (s siie (e def (5 giea ()5 Il B daral) s li ) ) a5 38 1 g CanSall 3 Al Jaai
Lia e Lailad Cua o JSLED 538 oalal laad) aall o A aadius My sl apenatl)
Adiaal dles ) dslia) 3 plall A addia

f“ G.V

i
water o

Over Flow

Open Expansion Tank
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OIGAN Jas 4yl il
MR e il plal) g giaky gl Gua Jakaall pUE (e Aleall Ay 58 ;Y

L oadl ala

L) ”

ey -

i 53 Yie 5 (45F° = 7.22C°%) il e g N elall 3l jall s )3 s (Chiller) dass Lexie
(115F° = 46.11C°) sall 5 a A ol Ay slse i 5 o lall 5 ) adl il 3 i i Janll (e LN
138 5 ¢ 3 yilall 8 elall ama el T ke Jaraall gl i 50 all cilajo 8 BN 13 (e i
= AN A (e ol 5 8 sila

Pi1. P2
Ti T2
s o) g Al Gaadaty 5 ¢ ALl 5 1 jall cila )3 G ae (10 bar) el s o) L ja 13
P1 = 10bar
_ 45F°
T: 10 X [x=255bar
Py - 2 45 115
T: = 115F°

S s B laxaall el Y 1aa ¢ (P2 = 25.5 bar) 5_Mhie hiall b el ¥ o
Bl b Al o) aY) e cilalgal
L bl S el plall (B Qalil] (g gas ;s Ll

L) -~

as -
e A ()5S alle 4305 353 0l 8 elall AaaS ()] (e a2 I e g slaall o HLEH Jexy Ladic
elall (pe 4A 5 Al o) gl Goams lavie maad 3y 5 die el Gadlil) dagh (el olal aaa o V)
Gany ¥ Jiag ¢ Jandl (e gl dacaall djles 3 jealy adyy Lae gl g Uil ) a5 Y1 I g
Celall 8 (il (g gaty (3laall 2aadll ) A g8 128

i<l 5aUS (e cildiaal) Llaat ) alaia)) la o Blial) ; BIG
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daadll G A aaa

300:600 TR 600:1000 TR 1000 : 2000 TR
(0.75m*) (1n) (1.25m°)
00 oD 00

i3 LoD aay
Rule of thumb for chilled-water
systems:

-3 gallons per nominal tonJof chiller

Suggested volume tioni
S aairts for normal air-conditioning duty

= -6 to 10 gallons per nominal ton of
chiller for process duty or low
ambient unit operation

L Currier.

« cldaadla
.(5:2000 Liter) o ¢l dilian slaaly il -

(10 bar) Yieiv) s e gus Y baally Jory -

Tloyll 488 uxe / o Expansion Tank
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Aaaill G A Qs i

Al Caddl s e ol Al (s sy -]
Jalall Glaall 4l 70 €0 g oAl () dalall lall ) jall da pa adi 5 Y o sy 22
OIOA S i ad 70 CO e el slall 3 pa da 50 0585 0 e 1Y S Al By ¢ )AL

o

alana (S 5 caag LS Adlpall a5 31 (Isolating Valve) Je alaa o a0l Jid S o sy -3
. O1A) &8 (Drain Valve) < sl

A barall vie sl SV e () 33 Alead (Al Vent) s S sy 4

Sl Iarcall (e ol 3al dlas i (e A0l daka die il alaca ity o) Gang -5

pre-pressurized

air cushion steel tank shell
40-75 psig
20 psig
rubber bladder
water pressure
0-20 40-75

Tloyl 4S9 ue /

air valve
L Yare

T

30 psig

?

Expansion Tank
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O 95 (lad)

o) L ls

A il

) Ao i aaaill o) A S 5 Juad) Alad) 52
cllad) 8 Una b oY) g ga A JAY s
S Q1A A e Aag

caudl b e o) AN G 5 A% Adladi 32

Ailual) g 438 jal) A ggunl g 30a) g 48 & 3 Alusly

alatll (o€ Eua ¢ 4 oIl cliiaally (aldl)

) Expansion
Tank

System Volume: 2,100 gal Drain
Tank Volume: 39 gal )
+150 FT
1‘5”]*( Eat Arr Handler-1
Highest Point :-
M
Pump Off P_ump On —
Low Temp High Temp % ..-
85 125 M
psig psig [
Air Cooled 5
. Chiller-1
M] - -
I8 o & +20FT
Cmﬂ;d 14
Water Dy s
Pump-1 kW 2 Flow Sy
7 89,3 2 Meter
sig) \psig) 6§,
—Fill pt to
CHWR / system
[ +10FT
I 1 ) i
Air
Separator
Water ‘ i
Treatment Finished Floor [E) FT),
System Volume: 2,100 gal
Tank Volume: 104 gal %) (o5
+150 FT
Tank at Air Handler-1
CHWP Suction e
M
Pump Off Rump On | ———
Low Temp High Temp % ..-
85 125" . M
psig \psig/ 48
Air Cooled 5
66 .4 Chiller-1
psig) M) et oot s
» . -
Chilled
W.aler o ) g
Pump-1 kw | Flow (I)'
(N Fil 07 893\ | Meter
Expansion’ ¥ . psig, \psig/ |
Tank
— Fill pt. to
EiWR r;l system rp- S10FT
| i Air
Separator

Tloyl 4S9 ue /

Water
Treatment

Finished Floor (O FT)

Expansion Tank



14

aaaill ol 3A clbbea

i 3,0 pa day die )L elally o) sedl (€S dadaily daalal) aaill Gl HA aeaad ¢ Al GIA
. (160 : 280°F) o ¢ sl 5
s AUl ¥ alaal) cpe ALl DG £ 633 aadil) ) 33 ana Gl Al

For closed tanks with airfwater interface

v/ —11-3aAr
=V (Po/P))—(P,/P,) (1)

For open tanks with air/waler interfnce

v, = 2};[(:_?— 1)- 3:15.:} (2)

For diaphragm tanks
(v /v }—1]-30Ar
Fi= p*j[ 24X ] (3)
1-(P,/P,)
wiere

F; = volume of expansion tank, m?

¥, = volume of water in system, m*

fy = lower temperature, °C

iy = higher temperature, “C

B, = almospheric pressure, kPa
P, = pressure al lower temperature, kPa
P = pressure al higher temperature, kPa

v, = specific volume of water at lower temperature, m*/kg
v, = specific volume of water at higher temperature, m*/kg
o = linear coefficient of thermal expansion, m/{m-K)
11.7 % 107° m/(m-K) for steel
17.1 % 10~° m/{m-K) for copper
At=(-h)K

Expansion Tanks

Open to

atmosphere

Overflow

Open Tank
» Open to air
« Air-water interface

Tloyl 4S9 ue /

Compressed

Air $‘1 Diaphragm

Air Space
EDrain

Closed Tank

Closed Diaphragm Tank

» Very popular
« Captured air space
+ Air-water interface

* Flexible membrane
« No air-water interface
+ Very popular

Expansion Tank
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Variable Description (units)

Vi expansion tank volume (gal)

Vs system volume (gal)

vy specific volume at lower temperature (Iibi)

3

P specific volume at higher ‘emperature (E

74 linear coef ficient of thermal expansion (h:?:f-‘)

At higher temperature = lower temperature ( °F)

P, pressure at lower temperature (psia)

P, pressure at higher temperature (psia)
Variable Description (units)

Vi b o gihaall o 301 ana

Vs daie alailly 3 ga gall plall

Vy 8l ya da p Jil vie plall o il aaall

V2 85l s da s dof die gLl o gall aaal)

14 ol all sall Jadll Jalaall

At 5l s i g Jil g el o 3 8

P 5lm da 0 Jif o Joramll

P, 8ols da ol vie Sl

Tloyll 488 uxe / o Expansion Tank
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(dral) aaall) o) A aaa il
- 3 AR e alad) o) A ana s a0 -]
Vi = Ve L(V2/ V1)—1]—30: - AT
1— P1/Py)
(UMb Glad) sadll ()53 a1 (V) -2
_(Gall) 33a 5 (VS) 3 5lall A 3ball 43aS s -3
33 9 gall clal) ApaS Lidany Jgan 2n gag (Jﬁ)ﬁ/:\_\sﬁ) 5 Al yalic @u@;bﬂ\%u&a&_\;ﬁ

| paliall dlls 3

1) | Weight of Water in Fan Coil Unit (FCU)

2) | Weight of Water in Air Handling Unit (AHU)
3) [Water Volume in Steel Pipes (Sch 40)

4) |Weight of Water in Chiller

5) |Weight of Water in Radiator

6) |Weight of Water in Boiler

7) |Weight of Water in Heat Exchanger

Specific Volume (V1,V2) slll e 5ill aaall 4 30a5 4
C(TL) B Ao Jl 5 (T2) 5l os da o el aie @iy

V1 : Specific YVolum of water ai Low Temperature . Cm’ / Gram
V2 : Specific Volum of water ai High Temperature . ™ | F /Ib

4 sllaall 5 51 jall cila )3 wie 3Lall o il anall yas Sy Slaliny ga Sl Jglaa alasiul

Psychrometrics 1.7

Table 3 Thermod) namic Properties of Water at Saturation

Tempd Abselute | Specific Volume, n‘nud Specific Enthalpy, Bruih, Specific Entropy, Btulb_ “F Temp.,
‘r Presure |S ul Evap. Sat. Vaper  Sat. Selid Evap.  Sat Vapor  Sat. Selid Evap.  Sat.Naper °F
’ Puys Pia no "ie'*re e by bp gy by %15y el ‘e !
80 0000116 | 00432 | 1953807 1953807 ~193.38 1219.19 102581 04064 32 28048 -80
™ 0000125 001732 | 1814638 15180638 192.9% 121923 102625 04054 32029 27974 ™
78 00135 001732 | 1686036 1686036 -192.59 121928 1026 69 0.5043 31944 2.790) -78
n Q000145 Q01732 | 1567149 1567159 192,19 121953 1027.15 0.2033 31504 27831 7
76 0000157 001732 | 1457224 1457224 191.50 121938 1027.58 04023 31782 27759 76
75 0000169 001733 | 1388519 1385519 191,20 1219.42 1028.02 02012 31700 27688 74
-74 0000182 001733 | 1261350 1261390 ~191.00 1219.46 1028 46 04002 Y1619 27617 -74
73 000196 | 001733 | 1174239 17423 190.60 121951 102890 03992 31839 27847 73
n Qo002 001733 | 1093518 1093518 190.20 1219.55 1029.35 0.39%1 1458 27417 2
7 0000227 001733 | 1018724 10IK724 159.8%0 1219.59 1029.79 03971 33 2.7408 x|

Tloyll 488 uxe / o Expansion Tank
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Specific Volume of Water

4 1.00000 50 1.01207
5 1.00001 55 1.01448
10 1.00027 60 1.01705
15 1.00087 65 1.01979
20 1.00177 70 1.02270
25 1.00294 75 1.02576
30 1.00435 &0 1.02899
35 1.00598 85 1.03237
40 1.00782 90 1.03590
45 1.00985 95 1.03959

100
110
120
130
140
150
160
170
180
200

1.04343
1.05150
1.06010
1.06930
1.07940
1.05020
1.10190
1.10450
1.12790
1.15900

(AT) e LAl A 5 ) s A ja (Jils el) (sia aaad 5

ciugil) 5 30y 8

T2 : Maximum System Water Temperature (Higher Temp).

5\;_._,1.3"?.53' . Er_)i].lﬂ ‘"_'_J' slall EJIFEQ_)JTJQi ‘_rl.a'.i‘;hj
Jaddl e I"ﬂ'.'l"“'ﬁ"‘j iy B yilall Admsd Al die Blall 5 )l o

(82-115) F° = (27.77 - 46.11)C°

T1 : Manimum System Water Temperature (Lower Temp).

5 A 3 gd o5 plall 8 elalls ) e da o ol Jid A g
Jlaall peia 385 ¢ ol 5 iy Jent Ladic g lall

(40 -42)F°=(4.44 - 5.56)C"°

AT =T2-T1 =84-42 =

AT =T2-T1 =28.89-5.

Tloyl 4S9 ue /

42F°

56 =

23.33C°

Expansion Tank
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(Pmax , Pmin) »SY 5 yra¥ Jadill aaa (s -6
(Pmin) Jial) Jaidil) iz Gl ; Y f
(Minimum Pressure at Expansion Tank)
Steall Jaly ol giall Taall Legll ol o osSh Gllae Jaa ) (andhs Slea sl O plas
L sall il oa A aia g ol bl e g

Gauge Absolute
Pressure Pressure
150 PSIG T 164.7 PSIA
N

F a

2 ATM

14.7 PSIG 1 29.4 PSIA
1ATM

0 PSIG 14.7 PSIA

Atmospheric Pressure
0 ATM
-14.7 PSIG 0 PSIA

O Lars B aal) gl Y G e (LSl aaall a3 5 Jiadi Q5 (Pi) 5 Lis ouilssl) Jaieacal)
Gawie (o @O 8 sl plaipY) N Glacadl 48 e (& oS p sl sadll oA
ool A dks e g cilacaall

o Jpanl) liSe Ul ¢ (0.43 Psi) 338 Unica sy (1Ft) delii ) ela 3 gae JS o Lags
1 85 (Pi) Aad e Joand (0.43) il (Ft) b (sl gy B3 s (Pi) e
. (Psi)

P.= Pi+Pa

P1 = ((Ft) saas A gl 1 5 %) X 0.43 (Psi) .
Pa-= Atmospheric Pressure = 14.7 (Psi) .

P1 =Minimum Operating Pressure (Psi) .

Tloyll 488 uxe / o Expansion Tank
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(Pmax) »SY) Jadal) Jatuda a3 Lilh -
(Maximum Pressure at Expansion Tank)
Steall Jals Al giall Laraall Lagl sl (phaina (o ¢ 5S (3lhaa Jaia ) i pahy Slea o Of Ll LS
L sall haall s a A Jaia g bl Jakal) e
. (Pmax) _SY) aall 58 5 il Joaci aay g Lin oailidl) Jaalal)

Pmax = system Loss Head

s sl Tasall ) A e el G15A ey LS

P;= P,.x +Pa

Pa-= Atmospheric Pressure = 14.7 (Psi) .

P2 = Pressure at Higher Temperature (Psi) .
ol aaall Jadl) Jaleall dad sl -7

ef ™
Asteet = 6.5x10 (in °F)

ef In
Aeopper = 9.5 x 10 (in °F)

in
Apye =611x107° ( )

tomepn = 1805105(2)
=itmera WY

MADE IN ITALY

Av 500 VERTICAL PRESSURE TANK

SERIAL NUMBER 23879782 DATE 12/07/2018
PRE-CHARGE bar 2

TEST PRESS. 14,3 bar| MAXPRESS. 10,0 bar
TEMPERATURE RANGE: -10°C | +100°C

e
MEMBRANE: EPDM CODE: IIUVG02B11FA1 c :

FLUID GROUP 2
CAT. WV - DIR. 2014/88/UE MOD. H1

Tloyll 488 uxe / o Expansion Tank
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aanatl) die dalgl) cilaadall (any

(O sl ) ol sedl Taracal Uy sbsa (55 Jaxacall (Gl (X) sl sall ae ) ) Juail 3 xie -]
3y smlall g Qi) mdans 8551 (58 (Rie e g yhaa of ) lilias) ol A1 &

Pa

fe— o —

.x.

X
Px =PI+I%,g]? Px =Pa+,qvgh Px =PI_%gh
Closed Tank Air /water Open Tank .
@ interface © Diaphragm Tank

Tank Pressure Related to System Pressure

<l laaie Uil dazia ) S5 ddasi vie (A S % D

O G Aludl puali Y a8 Jlad Alasaddl e e GlAl s i a3 1Y -3
L Aaiadll

i se (58 ol () Liliee daiad) dey ieall dhds & ) AN 25 ddas of Uil 1)) -4
AL s g LS

%10 oo (A sa A8l Jaria (e ST (585 o)) Al araza -5

LAl Jara (e J8 3Ll aiae Jaraa IS 3] Gy e Adiae A zliag 88 el Qa4 -6
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2 J) g
¢ clidaall bl bl o duS 5 ol ey ¢ Gldilaall candi bd e sl o) 38 QS 5 Al S

adl b e ¢ dasall 8 (Expansion Tank) 2aall GloA S i 4 4dlaall i) gall & -
Gle oo A3l (Water Hammer arrestor) Sl Gokll 3ala (e daimall 4leal dly

asity QAN dsa g ¢ sl yeSl Uil o gl ¢ cilaimall L3l b e de e ) gl s
T el B b A E ey
B
A L N— = baall o) ¥ G ) Sy gagd oLl
sl sl Jala
2y il Ol A S o ds gidall gl 4 -
' s ¢ claiadl okl ba e ¢ Al
(Vessel Tank) o= sl o) jam Allal) 338 4

i il g ¢ 3 yilally slana (o 8 Al 8 Jasaall g 2l @ll3 5« (Pressure Reservoir) sl
3813 () bl dall 53¢y Jaraall Ja s 5 alaa ol i 2 jaal ) jSie JS0 dazaal) Jids

(Aaadl Jali Ayl 2ie (e U5 55 00 A ¢ (2 68 & jadll 3 ) m da o i)l () g2

o O ye 20 Jalihy @lld g ¢ lacaall ozl JB8Y) jeall 23h ) g2 O 53D 138 2 gasd
G A 525 Las (Start up) Jexs &l o sty Jaseiall a3 30 IS 3 OV ¢ Lelad g A3l

L glle
Expansion on Discharge Expansion on Suction

Tank

& 2 PN

Tloyll 488 uxe / o Expansion Tank
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Pump differential is 20 Psi

Expansion Tank 10 Psi / Expansion Tank 10 Psi /

10 Psi 10+20=30Psi 10— 20=—10 Psi 10 Psi
(Pump Suction) (Pump Discharge)  (Pump Suction) (Pump Discharge)

Effect of tank location on pump suction pressure

+ aldaada
axall e (61 8%) L deas (S ¢ Al sl aykall lad e saadl) )R a3 1Y) -]
Al haaa e Jalaal) g5 palall & Galil) (g say Allall 038 8 4 iy s ¢35 lall IS
S anall (e (12 2%0) dena (058 ¢ Claiadll Gl ad e aaaill Gl A aug &5 1Y) 22
Slo laills Wila s pliil dagi 251 sl aaa Galaidh gy Gus ¢l
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Al o) 34 S 5 el s

Expansion Tank Location

10 Psi (Static Pressure)
Hydrolic 15 Psi - all locations

3 Psi
Gradleut - )7_ + ______ 1— i:%

//
17 Psi 18 Psi
Pump . i
Head L 10 Psi Wi AN o 6 Ay Al Al

CIJD/ | ‘T-'B:_ 9 Psi / Point of NO pressure change
Circull ator ﬁ X " Pressure Gage (each corner)
Pump Horizontal piping Circuit
Expansion
Tank

Al iaall Jab oyl Al

10 Psi (Static Pressure)
all locations

Hydrolic
Gradient

\ X "3 Psi
Circulator  Horizontal piping Circuit
Point of NO pressure change
Expansion OV A s 5 Adads
Tank

A aal) dy o) 3al)
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s J) g

® (Pressure Reducing Valve) cuwsaa 353 5 4l

(Expansion Tank) <! 3 »la

CSaall (e aall 138 (e Jazazall o) 5 13 ¢ Ll (e (prae 22 A (Expansion Tank) sl o) 5 -
¢ axxiall AN £ g e slall s e sell G 21 sLaal) 5 o Al A £l e
oAU JAall Ja Jarcall 13 Jascal (Pressure Reducing Valve) A casS 55 a5 s (g
uﬁﬂ\@ﬁ@ﬁém\w\ -

Return
’t — t :'/— Air Separator
-l
1 “
Q/-Air Vent \q Supply to System
Chilled Water - f i
System . l
Isolation
Valve
Pressure Reducing Union Z-ee$X Drain ‘
Valve r_F_'HW
: : %
! Expansion '
| Tank ' L~ Pump
Single or Multiple Tank
~Q
’ Return isolation valve
Gate Valve

Gate Gate
Valve Valve
Union
' Pressure Reducing
Drain Valve
Expansion

:[ﬁl Tank
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2 Jlgm

¢ (Expansino tank) il ¢l A g (Pressure tank) siall ¢ ja c 3,800 sala
e Odlida agiSlg ¢ Jaandal) & plai g oLl Cua (e (281 (udi Laa Qllad) & 2aadll o) 3A g Jarazal) ) 3a
P Y A & oS U ¢ i) e el dus

: (Pressure tank) kil oi3a -1

58 e Adiaall Alaa Agda gy ¢ daalll oGl bl e Sy ¢ hagricas GIOA e Bole A
e 23a8 Gy (el G paall e 5588 ) 5Al 3 a5 aae Al 3 Aleall 338 (Y (Start/Stop)

o5 Cum ¢ Adumall dpuailly a8 yenll SIS 5 ¢l plaiiall SIGLLY) Vs (b il Gl
Ll Ji Letie 5 ¢ ) JA liad Gl ploa ity Jazazall 33b jd ¢ (pama Jakia 352 g Ao ddadlaally

s ...(:’C}"‘}d‘&t'-’gw\ @)ﬂjég;“‘;d"‘j\@ )q“}ln“jjw‘ dﬂgﬁdhi&;ﬂ\%lﬁueﬁ
Jeisiy (Pressure Switch) I a s&é (Pump Pressure Cut in) I deas of ) 380301 3 Lozl
) <. “

g —mgilssss  Main Pipe of water Circulation System — —sosijjsssss g
L'

X

Pressure Tank

Solenoid Drain Valve

Safety Valve

= Water

- %_' @' @' Pump.._ Make - up

Perssure Sensor

— Water
«+—— Make - up

Scope of supply in dotted box

Water Make - up Drain
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Pressure Gate/Ball Valve
Gauge (Norlnally open)\

0
JZ

Pressure Tank
Vacuum Fuse Box
Gauge Pre_ssure or Switch
Union & Switch
\ l ¢ ' —Union

el

~ Pressure Switch ~.__ Pressure Gauge
E‘E Foot Valve [
——— with Strainer o
T —Pressure Relief Valve

Drain—"
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: (Expansion tank) sl ¢la -2
dill 5 CanSall 50 (8 aadig g ¢ ddaall cnll bad e oS ¢ lagriae (103 (e Boke A
slilalaie aUaill 8 5Ll 5 ) ya cila 50 (aliail s g1 e ol sl alii s 20a3 Cilaginey Aaladl)
bl Jads

Air
Bladder or

l./_\J/ Diaphragm
Water

‘ 7~ —\\ xpansion |
Tank
|
| oy ZE —p<H
T
| |
‘ Weighing Safety Valve I
Sensor
| Water | | '@’ I
‘ Make - up Perssure Sensor -
L Solenoid Drain Valve  gcqpe of supply in dotted box J

S == WIJ)SAS TOTIR[NOII)) I31em JO od1J UIeIN miismss— S
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Example :

Sizing a plain steel tank for a chilled water system with a temperature
range of 40°F to 100°F (ambient temperature).

System fill pressure of 10 psig, System volume of 3000 gallons,
with steel piping system, System fill pressure of 65 psig and a 90 psig
maxiumum operating pressure.,

Expansion Tank !

Solution : ¥ Alal)

Sizing a plain steel expansion tank

(v, v) — 1] - 3aAt

(P/P)-(P/P)

V. = 3000 gallons
v, = 01602 ft’/Ib (40°F)
v, = 01613 ft3/1b (100°F)

P, = 14.7 psia
P, = 65psig +14./psia = /9./psia

P, = 90psig+14.7 psia = 104.7 psia
o = 6.5x 10%in/in°F for steel
At= 60°F

V, = 388.83 gallons

Tloyll 488 uxe / o Expansion Tank
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Solution : AxGll allal)

Sizing of a Captive Air expansion tank P.=P,

[(v,/ v,) - 1] - 30At
V.=V

5

1-(P/P)

V. = 3000 gallons

v, = 01602 f¢/Ib (40°F)

v, = 01613 ft3/Ib (100°F)

P, = 14.7 psia

P, = 65psig +14.7/psia = /9./psia
P, = 90psig+14.7 psia = 104.7 psia
o = 65x10%in/in’F for steel

At = 60°F

(=

V, =71.55 gallons

This is a difference of greater than 81% reduction in required tank size

Tloyll 488 uxe / o Expansion Tank
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Example :

Select a full acceptance bladder style expansion tank for a|chi||ed water installation.

The mechanical room and expansion tank are located on the lower level. Reliability

and maintenance costs are a consideration. | Steel system piping.‘

Conditions

- System Volume = 10,000 gallons

- Minimum temperature = 40°F

= Maximum temperature = 100°F

Building height = 100 ft.

Relief valve (chiller) = 90psig

Solution :

Sizing of a Captive Air expansion tank

P=P

a 1

[(v,/v,) - 1] - 30At
1-(P/P)

Vo=V,

v, = 01602 f¥/1b (40°F)

v, = 01613 ft3/Ib (100°F)

o, = 6.5x 10%n/in °F for steel
At= 60°F

P, = 100 ft * .434 psi/ft + 5 psig
(for positive pressure at top
of building) + 14.7 psia
= 484 psia

P, =90psig + 14.7/psia = 104.7 psia

[{v,/ v;) - 1] - 30At 3000{[(01613/.01602) -11- 3 (6.5x10°) 60}
Y 1-(p/P) (1-48.4/104.7)

V,=31.78 gallons
Tloyll 488 uxe / o Expansion Tank
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Example :

Select an expansion tank for a‘ heating water installation.‘ The mechanical room
and expansion tank are located on the roof. First cost is amajor consideration.

System piping copper.

Conditions _
- System volume 1,000 gallons.

= Minimum temperature = 40 F
Maximum temperature = 240 F

Building height = 50 ft
Relief Valve at boiler = 50 psig

Solution :

Sizing of a Captive Air expansion tank

[(v,/v,) = 1] - 30At
P="P, V.=V,
1-(P/P)

v, = .01602 ft3/Ib (40°F)
v, =.01692 ft3/Ib (240°F)

o =9.5x 10%in/in F for copper piping
At =200 F

Determine minimum pressure —

Minimum pressure equals static pressure plus 5 psi positive pressure
at top of the building (assume 10 ft of static pressure).

P1=10ft x 434 psi/ft + 5 psi (positive pressure) + 14.7 psia = 24.04 psi

Maximum pressure equal the relief valve setting

P2 =50 psig +14.7 psia = 64.7 psia

Calculate required tank volume -

VoV [(v,/v)) = 1] - 30At
1-(P/P)

t 5

211 = 6
v, =1000 {{(.01692/.01602) -1] - 3 (9.5x10°¢) 200} — 8032 gallons

(1 =24.04/64.7)
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Test

(1) - If Boiler capacity is (100KW) , then the suitable Expansion
tank volume is :

Select one :

) a-750L
) b-500L
() ¢-250L

(2) -The air in the bladder type Expansion tank shown has been pressurised to
15 Psi the total pressuré_at the bottom exit of the tank is most nearly

O a-16 Psi
O b-31Psi
) ©-60 Psi
O d-150 Psi

(2) - Calculation the size of the Expansion tank for a hot water Heating system
of (1200000 Btu/hr) heating capacity , if the tank is a closed tank with an

(air/water) interface and the following system parameters are known :

- Supply Water Temperature (210 Fo)
- Ambient Temperature (60 Fo)
- Fill Pressure (at tank) (30 Psig)

- Maximum operating pressure (at tank) (35 Psig)
- System water volume (6000 gallons)
- Steel piping system material

What Size Diaphragm tank would be requird for above system ?

Tloyll 488 uxe / o Expansion Tank
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(3) 9¢d) Jal¥) Air Separator

Perforated Stanless steel Air
Collector Tube

Galvanized Steel
Strainer

Blowdown __—

Connection

Air Separator
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(Air Separator) ) alaiia) il
D SV Lgia l gl g g (B iy 38y il 3 il pUs3 Jala ol sl 3 ga  jluaialy

Sy M5l gall Jaks i Sl 3laall A€ (g0 Jlin A3Y ¢ ol Aol e JI8y o) sel) 3525 -1
-2l clale 5 3Ll G sl Jalall dplee (4

il o) el oy 8 JSU G o) sl 25y -2

IS el 5 3gal s ale IS aSaill 5 3gaY Ada gliall e glaall oany Jaxy 38 ¢l gl 2ga g -3
e JS DY Be ) 8 sl g o) b oSl iy MUl 5 ¢ pals

gl oY) e LS aiay plaill Jals o) sel) 3 sa s -4

(Sl 5 alla) 4 s clacadl) e Tan sy Alla Gy Sae slaill Jala el sgll asa g -5

- Sl A e & JalS JLE g g ¢ JalS Joa (Jelall )5 e ae (Sadll e 6l sell 0 sa s -6

. :uddnswwaamf“
« GEOTHERIAL Ly
oo (N . c i oy

AN Twnn
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(Air Separator) <) S Al zasal) (lSall Laas 4dg
¢, elall ae e el o B Jil e (g sing s S 8 o) sl Jiald S il s Y )
Juald 3LS cilS LS B lall a2l 6] sgdl dpeS cilS LS (Y
sall e Aaalsn LS 2gay e adiad A4k oY ¢ e ol sel)
Jadll e 2y ¢ slally olsedl G Juadll dlamy o685 Al
oY Jil ) ey eldly J8 aslS Y el ) o) sed) deay
. Gl g

e e (Air Separator) <S5 e caagdh ga Gl A
(shle 280) alladl 23S e 2S5 ¢ el o o) sgdl Jadal 8 JEY1 (i 13 () 55 ¢ il
Jiys slaall 30 pa da o Lgd ol 35 ) dhaial) o s ¢ g sall 138 Jsa Al 50 Jasy B (53
Claiadl Ji a5 oSe il oo dahiall 33¢8) Bl o) sl e slall LBAT Do Lgd 65 Jarall

('5 J.&Lm
Pressure-
Reducing Backfiow
Air Vent Valve Preventer
U Water
Supply
Shut-Off
. . Valve
Shut-Off
. Systemn System
Return

Flow-Check Circulator
Valve

Pressure-
Relief

EXTROL
Expansion —»
Tank
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Jard) 4y i

(il Gpaina Adiaiiag 5 4y il Chaliiall (pag 5 ) saall ity jdas Jade L Al ghand e ke s
(Air Separator) ¢! sell duald asis Cum ¢ (1) @ile sl AY15 (1/2") clilesil e J5Y) o) sl
iy Al g Ascall Cand) Jaaa (e JIES (6158 e i) o) sell asm s 0¥ ¢ A0 7 A o) sgdl a ykay
Alaal) o) a1 OSb Ay cal Y1 s yee e JE y Al ol 5 CagSall 5 jallay anle Lgic

; Yi
ir Ak ayTA"
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¥k 33w
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ie

Air Separator
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f

Air Separator Flow Pattern

Vent connection
allows captured air to
be vented to atmosphere
(Air Elimination System)
or directed to a plain
steel expansion tank
(Air Control System).

Optional 304 Stainless
steel strainer* 3/16
and larger debris
captured with

strainer.
ﬂ Baffle forces change in
flow direction and slows

(o]
0 O|
P °® .
o, ol ©©¢ ;
Qgggg:
() o _* o
80 00?_‘.‘_,‘-
95900
020203
O0

r-wllllllllv--l

0 O
INLET == Ok S0 0
Water & air
mixture : ;
the velocity, releasing
:E:ﬁg: /_ the air through the vent.

OUTLET

Return to piping network.
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E Hi Vent

=

iju\ﬁﬁml

Cooling System

e

Coil
Air Separator UUHHHHH t Max 15 m
// : Pump
Boiler 1 Heating Syst
: g System
Coil
@D Hi Vent
Air Separator ‘
Max 5m
—
— e
Chiller

Expansion Tank



