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Chapter 1- Hydronic Piping Systems
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Hydronic system 006903E dlo€eoon component gpgo
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()  Control valve
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¢ 00-0 Hydronic system 0269
00. ) Hydronic Piping System sa§jsaonsqps
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Pump
Closed System Open System
¢ 00-G Closed system ¢ 00-§) Open system

Closed water system gp:o3 3sas(pressure)sé 32088 (temperature)odo? sa6[gde) sajiz0n:

S[epaconz0005

Closed Water Systems sa§j3a008 &gz(Pressure) 320§ (Temperature)

Low Temperature Water(LTW) [gCad: 830z 160 psi [gCad: 300§§ 250°F
Medium Temperature Water(MTW) [gEad: 830 160 psi 250°F ¢ 350°F 32038
High Temperature Water(HTW) [g&ad: 830z 300 psi [gCad: 320§§ 350°F
Chilled Water Systems(CWS) [gEed: Bzmz 120 psi 40°F ¢ 55°F(44°F ¢ 45°F)

Hydronic piping system gp:o3 3o5saee@aogabaaedlogl goopdejeopd: sadjrmaen: Flgpicon:aogdi
(@) Two pipe system
W) Three pipe system
) Four pipe system
Direct return system $C Reverse return system opgjeopSs return 3803 =2a(gde)
§[p2p0: F[precpdoopdi Primary & secondary system opgjeopds 0§03 326[gde) Sa§jpeao: F[ap:
clabtaetodl]
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11

Q 00-5 Two pipe system ¢ 00-q Two pipe system 038:);):@030 valve gp:

way valve

3 way valve (Mixing)

A

X0 x
@ HA =Hot Water Actuator

D_{ HV=Hot Water Valve

CA =Cold Water Actuato
CV= Cold Water Valve

¢ 00-0 Three pipe system ¢ 00-@ Three pipe system og&;?seoao valve qps

00.p Four Pipe System 6l 330:0008105qp:

0065600508 heating $& cooling $6§Eodi30305 a§odegtideizngqS (individual zone
temperature)o? control co68Ea051
()  Spring and Fall season qp: § chilled water $& hot water 0303 0o8[gEs05 cu:§Ea0pSn
(®) @SqPegp6qoRd  psoe§od0d  2005020608E00N GamntimrmEcgeaon:  aogPoRt
heating cpepd 9Bewrd cooling cpbepd 020503 od:eng§ecd
() Fan speed 03 3265:0013C cun:§Caomalopé spodadulgbedcor
eq)(water) sacgudonop §8E[gEs eqrad(gts(cheap) 1 22680 consmagqud offgCs(nontoxic) $¢
Bseconongudlgls(non-flammable) [g8[gS: oelopE [gdoopdn eqoopd eq3(solid) 3aqp5(liquid) $E
eq$eqeg, (gaseous) :265[gE 00pSGEEa0pdn
eqd(ice) o3 cooling system gp:g€ cooling effect o3 BecynE  aB8&:e0p500m:
(storage)q$=0305 2aaddgjoopdn 6q3(0)edE a0pd 144 Btu(335 ki/kg) cooling effect o oBeap>é
co:§Cgds oo  6qd(0)ellCad  welgplicdoopdenp§§  (constant  temperature)  ood§jpopt
epdeqp(melting) 6oa0pd3a8] 144 Btu 0edn §eo0n 220g:3aE(Heat energy) o3 9S0ag0:00001
Saturated steam o3 heating operating 2360305 heating system gp:og€ saaddgjoopSi Steam
& latent heat of vaporization 20p5 steam &1 8saos(pressure) cdlozE @oopSoodbi Fvec:$ (o) calE

(1 Ib) §eox steam o3 Grooedss(atmospheric)escdopE condense(se32:d) a30Sdlon 970 Btu
q§$E20201(2256 ki/kg of steam) eqod saqpS(liquid)ssclgesesogC heat transfer medium so(gd

:20)g[gC:o0pd Bigseepmng 0g056[g030500001 G005 o0g8005 oofgnieagpd oo§E§8EBEL5
eupadeon System 0069 ¢l 305ad03€ 6o heating operation 85005000w> cooling operation 3203053

008[gC505 =aadi{g§Eo0di
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Q3 system 00b9 320383 heat carrier 32(g6 s20d:{g[gE:elopE eq0pd oahooBgp:
oegpEiadagacon(an§oesoog 0m00dd: 6eel aHg3yp: velgptadeon )

Hydronic system qpsoopd heat transfer system qp: [g6[0300001 220§§ [9esep(high
temperature)esepe 30 (heat) o303 9bop 20udeeonEogilde 30§86 copdesep(low temperature)od

GepodgSozE sap(heat) qpsod @8 c0c50005 system gp:od “hydronic system”  opesloopdi
powsigC chilled water system 1 hot water system 0200503, (620051

Hydronic system qpso? 060009 Goocoepopt Fas0adiendoopdi vcoesaend
;2659 eqeiono0qdqp: (properties of water) 8sasqps(pressure distribution)s$& flow qpso? (&5
30300 22508 moes[gC hydronic system gpiei properties qpo? §9:0p5g88o0p5n 000300 32508
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(? 00-0p Primary —Secondary System Source

00.G Properties of Water (eqelioaPoogiqp:)
eqo3 mpeugC eqaopd oyud[gs, (expend)conoopdi eeelioqud(gs, (expend)ssiod
apeooodgps(researchers) oo ™ Steam Table™ [§¢ 060009 Grpawd ©oSa&:0Em:a0p5I GeaPEd
OGS 39.2°F(4°C) Begpodoopd 228l eqeiaddaopbso(density)oopd salged: [gdaopdi
Hydronic system qpsogE §oopd Bsgss(flow) o3 volume flow g€ cudgecp§oopdn
Gallons Per Minute(GPM) 0088560qiC alad by 8:e0€:00001 cvpboodaopbi a3wwpod liter per
second(L/s) oodogr&aqi€ c8om 6pdq) Bseotses00pS copbuodesanpd vp cudlgoopd
eqoopd compressible fluid oo&§gbeomeloPs |eFE  sodcdmoy [goagE
expansion $& contraction [g9aopSn Closed system 32038:038 oo eqyps 220305 expansion $¢&
contraction [g8[gE:03 820305 c0&engPaopd 8degp: [gjpoes cdeaba0pd
Pipe arrangement qpz0? 6820053132038:(G)§je 3[ep:§E0pd
(0) Single loop () Two pipe direct return §<§
@) One-pipe main (G) Two pipe reverse return o305
(oo) Single Loop

Terminal unit qpeansad:od 32008:0305(series) Oo§ §odsoodooneomalopé “series loop”
0pealad(gEg6205

e

. —
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unite

Pump

Pump

l“@—i B —
- g HW or CHW ] - '
‘( gEﬂﬂl’a!l)l ! erminat units
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generator | —E_[_ ..... | .
- el
" (o)

$ 00-0G 330005010005 series loop piping system sadjsmeentod(a)lsometric Drawing $E(b)
Schematic [g¢ ce5{goon:00pbi
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generator
$ 00-06 $ 00-0q
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generator Return
L X
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FETURY FIFING
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SUPPLY PIPING

‘ ' | | |
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¢ 00- Jo
To other From other
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3-way valve

S

4
cr—;w jﬂ

¢ 00~ J J Three pipe system

00.¢) Water Hammer [38[a€:

20R5qR0gPieon JodondeapE §eom valve o Bodc8oda0p) Fadlpopt water
hammer [g6c0lcon00obn oSSl B:es000 fluid oodjeen velocity 2005 valve 8a5c8o5[gEsaloé
velocity head ¢ pressure head =:[g633 e[pE:cdagniom JodmacgliopE pressure wave o0
[g6eclaopbi o3 pressure wave 2opd 22006lqEggS: sonic speed 4860 ft/s(1480m/s) [gE valve i

0o[gp:00d005 Gepados(Bs valve a533 [g§eapodaonoogdi ad3a§§opt valve 2005 ad:0805(G: e$dlon
pressure wave 2000 oo[gp:005a3 6[g:eecnCadad valve &B[gSanadad $& ooy gbeal Fd:

opSadogneoopd(dissipated [§620p5)2203 (3665038051

20dg 3050005 BegSicomaelop pressure wave oo valve s8[g§eepodoopd 3a§80pe
water hammer o[gbedl 8€con a0g§e00595 [gbedloopdi [gE:c0§2005 B80dq0d8sg serious damage

(68800051
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00,6 Stratification [58[g:

6q20p5 3206agPOdMIEeenE:0p9[g0 (poor inductor) cod§jgbooRdn 6332600 GgEORd
¢o0pd 6qoood 3¢ ervzaopdi GEa:a0pd 6qod (RS GeMEdA] (hot water layer) copdadnSdlon
¢o0pd eqel buoyancy force clopé esa0pd eqeissccnigelopé cqsdE cepesrom 0xpd000d
Qe 3088 03 eepodaz2:088ebi 93600 Yaopd eq(hot water)o? 6sa:000d

eqaago(cold water layer)ed[od copdcodag eqpoopd buoyancy force eloppé saedlod
0p€om §es(G 632200pd GaEl sacrLEgSeloPE GIN050pEn §esddopdi Beasdo? 0oddondep
ogiepdion ogaaclel eepagnogr: Bgepd wopdbeor Bopdl pds eoppBaonh eqddraced
20900305 a3dgn: 3209000y fes[gt:o? “Stratification” vpesl coob
gor0p8ign go00pb ogeogap:

Hydronic system gp:o?  8&&{gopdepagl  mae[gdoocomonepiqpiod  osdooy  §9:00pd
206o6e0l0d[gls Buopdd Jedsgn §930pS vpsocosgl: oelopE enugioopd oRadgEdagp:
[g10960205 [o30005m
Condenser water pump o} c322600p50005 §{03:00pb sagudenonia} eg:qudg:(oversize) 3ago:

3268000528 3gqpspapE chiller plant room 2005 efgesanoSood(Basement) o3& oopd§Ss
cooling tower 2005 =seded:0b (roof top) opE oopd§oopdi Cooling tower ¢ condenser
water(CW)aopd angpelgeleans(gravity) elogpé sa[gé ¢ Basement § pump el suction So53a038:03

B:e08:00000p51 Befopé 8305 328E:03 c0pda0dqs ecup vasolezaopdi Pump el head 2005 eqod
roof top § cooling tower o8 oeepodesmE op&:dqoopdi Bm[gEdadel friction losses  gp:

PROOP0pS: c0pdoged Guiepd vy opsosolooopdl ddefopE over size pump o} eoiogigd
0305905 agequd [032005
Chilled water pump o3 c32280005 saguS=e2:0005 GooscaSoopd pump o} egeqiuSS[ges

326800052861 03500 chilled water pip friction o 0008 cR0gE520pd 324l chilled water
a0pb basement § chilled water pump 22038:03 ognelgadse: (gravity) efopE Bseo€sognsoopdi
adelopé A 305208803 00pd030568 ©adwr wrxulign vpsologoopdi Chilled water circuit 20p5 closed
loop [g&eoo0 elop¢ friction losses 03200 0305q8c820p50 vasolmgselopE chiller water pump 20p5
0832600050005 Jeooico5a0pd pump 32guS3e0:03 egegS80005[0300051
00.q appdadgp:(Noise) [gdedl[gE:

6qod0g¢ Go $& vapour bubble ©§oopd 238l§RE 3053 ceBseotsgticlops ©pdaopd
320503 ¢lgdedleodl 1 Air con system qp:o€ saadi{geoon F:e[gCed: velocity limit 2005 8 ft/s(2.4
m/s)[gdoopSn 98605 velocity [gEeomaeloppé sppdodgp: [§dedcB8epdi sondad(noise) [gdedl[glss

20y 0305e0gEs(erosion)copds a305q) [gdedleap§oopdi odsobiemisE snndod(noise) o§gE:clo3pé
erosion copds o[gdCaon sppdod(naise) gpsg [gbedlfgEselopE pump ol impeller qpsop cavitation

[§6e0l o208 ocdogpSiqp: aq€lg8en qod8ieny §ooodi

Hydronic system qpso? 8&&qgopbepogl saeepeaodiadizacoden B:eols(gt: 9dsa20005(flow
resistance) o3 00058800 PeSMSVgEesNE ROdgEEE: (960 o3z (resistance)od

10-8



comEio053§, Chapter-1 Hydronic Piping Systems

Baansogeolsq(pressure drop) vpcopds Gelaopdi Bsantogeolsq(pressure drop)od saqbel 32[gE (height

of liquid column)[g€ eudlgenydoopdn Head loss vrcopS: clgpadecy §oopdi

Head loss calculation [gjcp&[gE:eil 9280 qpSgudqoden

()  o0&e08epd pump & 32266000 pump head o3 200decdes 1 Guoopny 23S pump head o3
3260850t Jodesep 9300r05 Head loss sagpsad: §o0pd point 03 egegjods] 0godupe3oodi

(®) System oodoad:a0pS 8&E: flow condition o balance [gbeseoqs 1 00dspSiIgE
2005005008600 65epaRE §aepd Sigs: (flow rate) :5p330q) 9§gs-

() Automatic control valve qp: 220305 32262005 sagEdeacRG(information) qpsgdeom
minimum pressure drop at design flow rater control valve &1 CV 00§53 low load condition og&
[g8edlconwpd Bzmzoylepiqod (differential pressure) o3 g§gs-

Pipe system ood9ogE pipe friction $& fitting loss vpe] $6§ §oopdn Head loss o3 height of fluid

column [3& ew5{goopdn od 2oqj$0pE §eoon fluid &l temperature

Basically consists of three major parts:
® Air system — air handling units (AHU), air distribution (air duct) system and
terminals.
® Water system — chilled water system, hot water system, condenser water system.
® Central plant — refrigeration (chiller) plant, boiler plant.
-End-
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