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Analysis on Heat Supply Piping Network for Apartment House
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Abstract

The purpose of this research is to analyze the characteristics of flow rate distribution in hot-water
piping networks in the apartment building. A 14-story apartment house was selected as a sample
building and analyzed numerically by Hardy-Cross method. Two different piping networks, one has
three vertical zones and the other of a single zone with automatic balancing valves, were compared.
Some of research results are as follows; As the temperature of supply hot-water increases, the flow
rate of it does by buoyancy effect, but this effect is not found in the piping network with
automatic balancing valves. Non-uniformity in hot-water flow distributions to all stories in the
piping system of single vertical zone can be completely reformed by the installation of either
manually operated or automatic balancing valves in every story.

Keywords : Automatic Balancing Valve, Pipe Network, Single Zone, Multi Zone, Direct Return,
Reverse Return
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Fig. 1. Notation of model pipe network
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Fig. 3. Vertical section of pipe buried in the panel.

gl gt FFe] esks iRl o3 4
AL FFEHE 259 WFoR|e] Zioleg 4
(198 A3t #e] ZoPygkel & 2x3ste
47}9] Runge- Kutta® AMg-3ted Al4rgic,

T
U A(T-T,) = -va% (19)

6. NERUTHY=| £N
Awrael wuel §F @ HPETAL ol

20 Z& A7 A
AP = K- Q° (20)

AefFFREYEe )52 o] MHe HE 4
Zle gt =7]d) BARle]l Y AT FFT
g FHIIES 3he ZolBR Fig. 40x%t 7o)
HHRAPIF AP, BT A3 AP, HUks 22

0.95Q,

£

1.05Q,

Mass flow rate {ipm)

1

P Prrax

Pressure difference (kg/cm?2)

Fig. 4. Pressure difference vs. flow rate curve of
automatic balancing valve.

%Cﬂwb o] AsFgrddtde I BF

< BN 715 Ferh ek £
o 2715 veilie APmma—} Ap, ] A7} 25
deol & 8B & § vk £ o Jaﬂiu
TN o] A TSR B4 F
< ey & Sl

F Q.
B

J

of

A gA 25 {3 22837 s AsfEE
AUEE BAG Ae o] MEe B & H{IFx
o) tsda {Fale] &ﬁl—g uols) A o]
PFEAS FAEER A7 Yo Frislor s

AfFA YR W FTzke] 4R} AP}
FEEale) #Ale dutdoz oga) 7t}

(1) AP < AP,

_ap _ 4P
fT 'y T 095vQ, b

b= = 0.10,Y .
(22)
APmin
X [Q - QO[OSS - 0.leJ
3 P>P,,
_ AP _ AP ax 0
hh=5 " (1.05Q,,) =
¥ avdie 498 B4 3eRERLy 9O
ZHl dele E=AF AP F8F g9le] BAE T
A 2o Hog AP, AP, 5 ARSI

B AqeX 2do] & FFFHL Fig. 59141}
2ol e/l FEFE FollX Al WA (riser 3)01H ©]
FETFYHI = BEHGA oY Bl 2578 FF
e e sl ok F32E 26 moly 143
Ax o] FFuiHe TZIH*%LE 3FgeE 2y
UL Erae gEpaol, 7 Ad) fdte]
AL 153 145 70] ’QLH%T??}% 83t
32 mmo) YmA] 2] #AL 25 mmolth AUt

e



94 F=FAIR A 139 A 6E (2002, 12)

400

RISERE

RISER3

Fig. 6. Schematic of hot water circulation piping
network with single supply pipe.

Fig. 5. Schematic of hot water circulation piping
network with three vertical zones.
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Fig. 15. Flow rate distributions in the single zone
pipe network without ABV.
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Fig. 16. Flow rate distributions in the single zone pipe

network employed ABV to consider the pump capacity.
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Fig. 17. Flow rate distribution in the single zone
pipe network employed ABV to consider the
buoyancy effect.
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