wumuua munmaononssu S5:

ﬂ\lSUU’IVU'IEJFIO wumuua n’l\lU!]Uﬂ
Basic Engineering and Engineering Sense 5 :
Expansion Tank Fundamentals and Practice

SOUFAaNS191S8 NY¥INS ISN1AId1U (Associate Professor Richakorn Chirakalwasan)
afna1a138lszamadIrIaInIsHLIAIaeNa sgmmnsgﬁum’“mmé'ﬂ

Ins. 0818212183 E-Mail: richakorn@gmail.com #3a richakorn.c@chula.ac.th

UunAngo

unenuitadladiownalifeanuuy Haam
viadndadliieTuhenefmIadsiunsenadn
(Expansion Tank) 1181984 AN12829UNAN
lesifadgilensaunumsfaasszuuliuame
DIHLIBIUNT WIONAURIFIUIRANNITAIWITH

S299il ASHRAE Handbook 2000 11 39nUfiAe
% U = ] == 1 o % dl‘i./
WANNT WHANAZHNA BN wenDaNdAYdag
WAlY PAULINAAIANIZT 2000 AYANNHS

o 2 a X ¥ .
LBEATIAYIWLD FHAMTANIUTNGTUAT 1992
w38 29 Tua? U5u139mn9 4 U auange 1au 2020
N 8 LAN NAWAIAAIDINANA FaNIHIFINT
Sﬂﬁ’m%ﬁﬂﬁ@]LL@Q’]%R‘LI‘LII%@’]@’]’? RHNERNR LAY
AUIUTISULNVENLFY LNBTDINUUNNEUGY LW
mmiﬁﬂizaumﬁﬁmamumau LA LADIANT

a

ﬁ%ammﬁﬁu W%amdmﬁw‘iﬁlamlﬁ@ﬁm

=h_

uaadlAAwI A el dandyddinan o

mammn‘viaﬁnLuuﬁtﬁuqm%gﬁﬂizmm 10°C

D

mﬁmamuﬁﬁmﬁuamuﬁw T uRINAA

D

(% = [

figndashadadlddinnmelaanisy Aangug
MIENLNANHIDU LINSIA FHANNIUNUANHND
dj I | o o o E% a

FITUANNHUILUNNTINA NI MN8N

'
a

v 1 1 QIJ oA ::4' ) =) v
LnUazLnbadenI HuAAa FINTNHIaWIANNS L
AANMNANUNIUANMNTAUNAZTDY NUARTIAA
AennFauldiernwddvnelnginanniaud
ANMHNATUNIUA NI DUNRZTDY NUNHTNAALAN
ANMNANUNIUANHIDUANIN ANNTaulTeu

=1 o d‘a‘ o 6 | QI
widanawanIndgluwouwwiugg ounlrgjsnds
AR WIUNN WA IHUUTI9NRTLINLAVRININ Y

=t =1 £ % 2, 1 gj
W UMEaUANNAIUNIUNIN LlaziTuT 19849

warveneludn AwInInNIuldazantogas

AUIANDADNSSNUSUOIMAWVUS:INAlNG 55



P2 v
= =

'y o =~ = v o o
&, WUTIUUAETIUNNINIAINTIA 5 : §9sUveg7 WugUlay

3 3

NNUGUH

NINHLTUT IADUUlA oAU sIazLaenIg
ldfanuvuigazlsiay WIaUwlaugasuin
% I | o v = A
ygnadndulanglvguininanuiandninvia
TdfdanuEunuaNNSauas wHaguNuviasin
% =, [ £ dl 1
LA T ULAAS AR NNINANNANUNIUNN Tisia b
Foawuiihgorgfl 10°C uifaglvg) anadau
Aaztdnsn e ta gz iaNaa N TR AU ALA N L
ALHURATH AN DUDUWLAL L AZFUNHNANIN
d! I3 dIQ/ | Y VY asf
Foduamgndeginaanuaulaias RRIVERHIER
v a % a v dj £ = O =3
IﬂaL@ﬂﬂﬂuqmwguwaasﬁ@LLngﬁﬁm 35°CAANH
=3 I o =, (% £%
Aladndudasiuaniu
U %} L= a =} % a a o
D95UINLNEAIN 2 BRAADTIT AL LAz
ietle wdadeduluudiagsenlaiune wWieu
=1 a, 1 1 %3 = =3 a‘g{; 1
wiaulevagussanma oavsauiedinee
SRl Rt TR IR TRIAR é’ﬂﬁfugﬂﬁ@mﬁa@im%
v I dl dl 1 qoj o v I
amaaLﬁu'ﬂ@wgﬂwq@hﬁxwmm PGER NS
= 1 It a dl %3 vdc{
aavi1 tadduriiafialuguanuaulaniagn
NS NNAWIUTZUULAUANNAUN b1 9xN b 1R
TUlpesssnm@Le wwinazldumneRaaaanly
LNSIZUNTLAUD 9 ﬁLﬂﬁJ@LL@ié’uaaﬂMﬂé’agjm@%
% = A dl | £ | t% dl =3 A
maLaﬂﬂ@amﬁMM@aglu%aumaﬁﬂazgﬂau
FIUINATATIALE NN 2 LUU ARLULTIAFTINGN
v A = Idd‘w v =\
Adlevazmaneteliinaeanin uaznuuillaasumsy
w39q9in (Diaphragm or Bladder) tWanulyly
=3 [ %% q: tsl al =
ANNIFALAAADA WINUUN FIWUDUH bADZWWINKI
quqﬁﬁfu%&’ﬂmﬁwmaméﬁﬂﬁ’u YNAITND
= 1
A TUNTIN LU DTN TN
WUIIUABNITVEIEFIVDIUT UITUAZH
ﬁ%mmaﬁwwauﬁﬂﬁq@%%amm%mLmumm
Ngafl 4°C (39.2°F) axnInadeeIduLszdNnD
ATV NTIUTHINTVD 9N BW T8 U5H1919
PR / USHIOTVNIRNG/ 996N LTURUILFING
mym’C wIaSaumiaunriedn wia °C”

{1TUMILEINY e Gallon/Gallon/F ft/ft/°F w3e

56 UnAOIBIsINISUSIATU 1sar 26 (w.A. 2564)

azld mYmPrusaSaumdaniniadlu i
OF mqmi@iavLUﬁaﬂ%vLé’ﬁluﬁNqmgﬁ 4°-100°C
(39.2°-212°F)

wihgana 3
= (0.05888T: - 13.663T: + 1530T - 5742)*10°°

wihgdengw
= (0.0045237T °-2.5195T * + 607T - 20115)*10™

ANSEUSHINTINENERI FDINITIVUSHINTIN
NIANAUTZUY v, LLazqmwgﬁ@hq@"umﬁw T, uas
AMANNFIFAVDIUN T @39 auAnimas T =
q U U9 2 q Y a

('I'1 +T2)/2

anasvinvanae Vv, = VS.BW.(TZ-T1) .......... 3)

B THanann1sdnedn Feluiuniae

gounnfinazdu C wie F witiu aums(1) &@2)

U

U

WAUWNAUROTAN B Aztioy anndge B
9 Y W 9 U W
a a

ANRTHIN LU Iuizuuﬂ%fummﬁqmwguma

(T) 10°C B, = 0.0000834 °c’ dszmemnnald
ﬁw%auﬁwﬂawmajulﬁﬁuﬁa@ 5’@‘6%%@“33%’1!@58
90°C B,= 0.00065°C™" enazsnniiu 7.8 Wiaag

ingSuanne

NIMADINNTANAZLDEN UIDNITVULNEAIVDIUN
flama (Effective Water Expansion) Gaanazanadlé
(=3 U dl % ] = =
WNTEE WHa9aNNISVENLFIVa9Ya LSaURaY
PLUTHINTHITILSUUN WINNUAAVINAET LRGP Ie)
13019550 NIVLNYAIVDIVIBAAZLAAATHLUILD
zhumuLLmL%%mamw%aLﬁuﬁhﬂuﬂﬂmﬁ PDEINN
gelundntudilnglazsesnnfidurgudnan
v 1 6 dj I a % iol
ngUan LaumgmmmomﬂwmLﬁuﬂimmium
o Y 1l d! =, Y a
YLERIUDL NN BNHAN NN TadludaRana

289 ASHRAE Handbook aiaaasnie 29 3 fina



lng s99m1951975¢ 9¥I0T FINIAITIV

=1 v v Adj v o o a =Y
fedn9dn TolEAINITVENLANTILINRT (Volume
- a 1 9;:/ =1 | =3 %
Expansivity, B) @avaUILRHDUNIDULKRANEGY
e P He1 3a wIeRalld 3 Wi LAAIIZHAT
FHUTZANINNTVNLAIUDIHANHA D8N INUNHN
L UTUNITATUIUAZARIALARDWNIN BIFE
ANUTLENTNISVENOAILTILE U a qArue
ANHNENIVANVLNLDDN / ANNLNVIDTIANA §18
| 1 I =3 U1
PULDIAN LU HAULFING M/M/C AZbiAU AN
U dqlJ dl v %3 % oqj | = A
m@mwuw%m@@malummmmazmu Ao
U5unasnmelurase AAeUSHIATUNTIALDY

USunasnisvanamadna

V = Va(T-T) e (5)
P o S P 2 1 o
AIUUANNITNTVENLAITINRVDIUN
e = vs.(BW- a)(T-T) e, (6)

NIRIVINANIVUBEN A TR e V)
V. = 15t020V
T WE

NTRIVUINNITUUI VL 8GITUATALLLDITNAN
V.=V /(P/IP-P/P)
T WE a 1 a 2

% G

P @NAWUSIENNE, P, mméfuawﬁm
a
Do

YU NV UUNG, P, mmﬁuﬁmyjmiﬁmﬁm

LLazqﬂﬂizﬁmuvLcﬁ

NSEITWINDISUINVEN G BNV UL laazunIn
V. =V /(1-P/P)
T W 1 2 o
P mmﬁufﬁqgszﬁmmzﬁuﬁwmﬂﬂ@, P,

o o (d‘ dl e %
@?WN@%&N‘H?MW Lmaumzqﬂmmmﬂ@

N1TAIVWIANISULNV a8 aRatanuuR bnasuW
4 5
INHaTIA WU

V. =V /(P/P -P/P)

T w i 2

i 1

ceeeerenna(10)

P. ANMNARTNUTH VT NV19 1 UUN G,

-

P mmé’uéfuyjiaiﬁL@%aumzaqﬁmaiwuvlﬁ
rdlzu

P eanusuduysalnananliaulaazunsuaeiy
|

[ v d! v !
LANDITIUD NN P1

ABSTRACT

The intention of this article is to be a reference
for designers, suppliers, and users of expansion
tank. The Author was inspired by a design engineer
sending a copy of expansion tank calculation from
ASHRAE Handbook 2000. There was a mistake
in the calculations in that volume. In order to make
sure it was not printing error, the calculations were
traced back from 2021 down to 1992 editions of
the handbook; there were 8 volumes. Allmentioned
volumes have the same mistake carrying on for
29 years. The second inspiration came from
another building operating engineer; by chance
sending a VDO showing the insulated expansion
tanks. He also confirmed that all other buildings
he encountered also were equipped with insulated
expansion tanks. The expansion tank do not need
any insulation at all, it is just a myth. The myth is
clarified in the article.

Using ASHRAE Handbook 2020, Chapter 13,
as an example, the specific equations are
found on page no.13.5; equation (13), (14),

and (15) as follow:

For closed tanks with air/water interface

V=V [(v2/vy)—1]-3aAr
¢ P /P —(P,/Py)

(13)

For open tanks with air/water interface

l-r:2l’,[(% 1)~ BuAI:I (14)

For diaphragm tanks

V=v [(vy/v))—=1]-3aAt
a 1—(P,/P,)

(15)
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The mistake is in using volume thermal
expansivity B or 3a.. The correction is to use
linear thermal expansivity (o only) instead. The
mistake might come from accidentally taking
a steel pipe as a steel rod with a diameter
equal to an inner diameter of a pipe. Because
the equations are based on the hollow volume or
water volume, therefore, using only linear thermal
expansivity (a) is enough. The expansion of the
ring area of a pipe is negligible in comparing
with a length. Moreover, the expansion of inner
diameter which occupies water is very much less
than that of outer diameter.

In the article, derivation of all expansion
tank equations and method of finding static
pressure at various points in a chilled water

piping system were presented.
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7.1 ASHRAE Handbooks 1992,1996,2000,2004,2008, 2012,2016 &2020
7.2 ASHRAE Handbook Fundamentals 2017
7.3 Computer-Aided Thermodynamic Table, Sonntag, Borgnakke, Van Wylen.
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