ERZ WP PR Y 4 G T4 Y B Pkt AsrUA) okl QAN AHg
WU BE(HVAC) AILRL, 24 ARel W she AR Fushel, Anjole Wk Alo] 7]
Y 4 gl WEOl HE 14 SUST WA ol K5 AL ol gl SmopolA] A
Mitet £7H5H 27 Bk, s, ARl o217, F7h B4 %

oM7) Al 20 7V HEE TS o

A=A A e QTR SHE EA AP AR JuE U] Rielx] A
9] AT AT opeh ARE o] Astrh. AHgRbE T f4) ol Sl
29 ARIA, Yot B ARAAE olst  ARE|, mSk AR, £ o, 2, by
A PTGl Eolo] AL BEAT o of ol o277 thayat BgtoolA] A
9% AYe JoRE uS AsH dyEA A 98L s g
W, OB AL A%, Aol ARTE R ARdME xu3UPe BE T F571
%, BN, oUA 1E5E 2R Wk QP2 (@ F2E A2E), 3 3
She o] WhEA] Wasich olo] 2% A% =9 1 Alolv|e] el AwsaA gk &
of geel §4 3 WPITREVAC) A2, & 3 e AzdlolA o] Qe Alo) 7S S8
Wl Ao Q) Hel i /1% EASE @ HZA|O) WHE oluiX AH8eke A% Hzol
Qs 2785 i, dulahe] 9715 02 yah], 87 =4 %

Fre | 9d Qo] SARE 2 RS T A% EUEg) T Y] goe
1S ARl BRAN) 53 7|olek Ao}, Apm e,

(2% 1] Mich S4B 0| 758t F471 AAH (22 2] AHEIAHE SERO] QIBtOIE SBET

[ #img n402 12z 20116 222 KR




| MH|A|AE

it
o
i
i
ﬁ
Ao
M
2
s
)

R &% g,
B3 w4
ofe] 7pA] w2le] tigte g2 vhd-& wetksl sttt
T oicke g ti# Q1 o] 37} ZistHZ o A
25, SA7AE BR A9 A, 2 o
By e FodstA 7] ¢t
o] A

N
N
flo
o
>
o,
bl
o
>
rlo

4

N

2

lo Hd

e
e

(2 oy flo
ok
ol
o,
o
lo =
B ol
o 2
jus)
==
r
=3
ofo
b
oyl
s ©

=L

o b1 ig,

jg;drlr

2

|

[l

U

fo

Q‘L
L

I o

QL_“
of\
)
N
)
> ©

A

K et
il
o,
i
lo
do
ox
Sl
2

il
o,
W o
>,
tlo
-
2
o,
ol
rlr
ol
o
k1
e
oZ,
2
v

Aol71&e] MR A $lo dHES FES
7] Hlal HEZE ARES 2 w5 2ol oY 7t
A o g AlrEo] sitt Mg Thedt FEH R
Ao} siid & 9F& 29 %] W2(On/OffA|of)o] Al
TEJAIL of7]e] vlols X WE | FQF W, Tho]
ofz B3 7|YH A T F7F 485 Bt
AR wg wAe] gl Fe Ay e
713 A A, w1 FA Y NS Al

2 Zre A|2H]
B A4, v Ul o A4
of Wh2le] Jp Al2El

&
o 3
2oy
g,
zl N
1:1(% 1 Lt?ﬁj
- il
o o ¥
I o,
£ 1>
2 o
a0
!,
(o

AHE stolstalrt. )IME Alo] F Al2H 9
Age Ag 5 g0 N ALgAlA A
T e BS TR, 474 @ B
o2 WA, 35 Aolg Bl cuATt A
AL A A2 = 2 sHE Rl v Al

Aoz a7l A4u| 74T Ao] Z2 a9 9 A
of #d 7fite] ofEg Fol et ol A
ol &= ket shARt A& s}, uFsiel A
B IR, oluA] Adefe] H e o] vl
HA AHE Ao] 74 Al2Hl2 FAERE o)F
02 115 AEolE 42 |2 2ol vl




HOf pd

A& [;;]
AN
‘. w

REERE R

AL -
/—ﬁv\GJ i [:l FIEES b

[0 41 2 34 WA 34 BT A2 On/off Hoj
o et Hef)

Aok, oY F4= Al 8 59} 2ol g
2993 g4l 42 AME B8 4 SAHTS Al
o] sjdol] Hifjo] A3 k2 A|oj7} 7hset A
o] 7]& &2 Z(on/off) Aloje} Tttt} A= H
7}A 0l Ao W AT AlFS Frtete] Algat
oNA SHAA ] F4E AF3tr] g thekdt 715
o] EAjgict,

n PAH AN2H(ZITHE XHEI10)
o9

272 A%< 749 A g B2 leke] AL

[O8 6] (YOt Huo| 2 3=

i

guans®
at
A . [T

QIHIE
ul t.,u

(28 5] QIHE| W 2HO0| 7hs8t BAF AIARQ| of

o] B 7171 AR Al F2 AR
= A 5o EAZF wAste] 2 Fof A}
AdeM 2 7itslr e gt SH R &
< sheo] Had e, gz A7|s BHEH
o] A F2H Al&wlo] thFshd: 2y o
Holl= A7F AT FZ o EESbe] oF
250m FHS 2 Fo= P o] HE B
dHoRE mYshA Xl . old A4
ol It 4R v HZ AL EAE Al
&/ 400 m7HA] )& S &7 F2H HEI} 3 7HA|
ol

18! 8 oA "

g ddste] 2uf 9] FA

DA

F S FE A BRI 34

bR

(&
il

ol i g
a4 ° N

)
oY, K

o
>
%
[

JRH(FH AL 40 Barn)S At vy Z=9}
g BB E 383kt o] A2ES A
A= wjEA| 2E B REEE] WWES
TA| gtofof git} o]d 79 H|&-FA|Z St
71AAE A& ok A7t EA s gk,

OJY'OEO
ot~
TR
— oL
(Z do |y

FN
o

TUTHEY BT Al28L B

FEA 2 2 A2 P 218 A
anlolA] v Be 1FS AR ouA &
& Wl Ao izl FPYFY PAe
NGBS B0z SRYII} Basit @

| SHIHY 7407 H23 20118 283




of MHINAH

Zone N

Zone_

Booster #N  Booster #_  Booster #1
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Fohe A% BEUTRe AuEE P e o
5 94E 2ol AR A8 Era g
A7 AR Zon ol AuA g 7L
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20 ~ 50%7FA] ©Ado] 7s3l.

FEA2H M= o] s7HA] o
£ A of3i},
1) 94 34

tlo @,

eicct
|

S

. Control mode
B

S

System

Primary pumps

Secondary pumps

System with 2 way valves
System with 3 way valves

Fan-coils
Cooling surfaces
Cooling ceilings
Heat recovery
Cooling tower
Pressure holding

(23 9] 2 Hlof & & HEIIS 717]

m [hetgtlS etz




Il 1. Constant speed
B 2. Constant diff. pressure

O 3. Proportional diff. pressure

(calculated)

O 4. Proportional diff. pressure

(measured)

O 5. Temperature control

(218 10] Zf Mo 2 & oA 22 &1

2) 94 ¢ U A7 Sfel 4 T i 22Aof, o
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7ld 8 99t 2t o8 59 1 A2 o] ouX) g Az GRE AN v 55 AT

EURO i i Life Cycle Cost— 20 years operation
140,000

120,000

100,000

0,000

125,000 96,700  Ene

[281 11] Mo§3E7|HIR(LCC) £ of
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Primary side

T o

2) YA WE7]e) Wzt 54

3) 3% #ES AT ARV}, 3 B3 E A
& A7}

4) 74 Ao15 sh= 22F Pz o Ao

5) HZ Bull (Distribution net)?] ¢ 738
(Hydraulic Balance)

0) AHg-Ake] A7

o<
S

0% & I 33
TZ A28 AR EAA T e 2AE

[e)
T

Secondary side

‘When the flow on the primary
side is higher than the flow
on the secondary side, the
primary return temperature
is decreasing

Chiller

Chiller tpr

When the flow on the
secondary side is higher than

14_ the flow on the primary side,
the secondary flow

t ty is increasing

[0 12] BE B2 MR8t 1, 23 AIAH) of

constant. : >
Primary side

o

Stop of chiller
with decreased
temperature

Chiller

Start of chiller
with increased|
temperature

Chiller

Air-vent

Secondary side

[ 13] T BAE X8t 1, 24 AIAEI) of




Fol P Bae 13 S FFe] WEo] AV
23} 2] gk, o] Al O” 129 22 &
& e s sjdsty st AA H8AbEE
BEel Al =2d u} wr, %] W=
L= FFE vA7] o wets ¥E7]e] 28
A= FFE vtk F 13 F9] FFo] 24 SH
o g 13 Y 2% ek, 3 vk

Aol 23t ¥ FH-2 =7} FobAA dt o
£ S0l ¥57] 2=t NEA, 72 7}6
=X S, 1A gt 24 Rl 2o
Ao sa G439

ke 23} SolAf frFo] 7] 1/2%t H,
FEHjHd = o] 1/29] Fst= T,-Oo] E]E% z=
o 523, g Yo 2w 85547 "t
HhHE 22F S9f frifo] 12F SH 15u) Be 7
T2 13 friFel Aol sig s fridol 25
J&g T3l 2E HoA F=ES wjHoR 521
lL Z 22k A2 o] 257} 7.0E T 3Tt

g ojngi},

3L L
o H

Wy B3E 1349} 23} = Alo) o] Ax|sh= AS-
o= 179} 23] frpol M BehE L §
A€t W gas Yerle e Aofsta
o) Alolz7} W) 715 e) 2hAe ARehs
aclo] ®ct. ws|ge] Ato]2g Ayshs
]:H o

Qb 13+ 2] H2e %, A2 B3Fe] W57

ob & 9l m'/hl
ot 20 20 A %, Hahe] Zevt
7 &=o] l&m’/h]
Min &4 A7k WE719] 22 27 A2k, minl

(QP. pin~ Q8. i)/ (60/Min)=1 3 B = =7 [m’]
ool Wy W=7t E9te AlLHlY] o= 17‘4 =
o] feko] 68,8 ~344 m’/h & Bﬂo]—.ﬂ. ZX]' =
o] 34 4 ~ 344 m’/hE W3, =T 257} tﬂ
S o AL e B8 Ak St
GH-o]H,
Qp. ,;n=08.8m’/h, Qs min=34,4m’/h Min, Min=6 min
(68.8-34.4)/(60/6)=3.4 m’ o] W3] BJT2] A}o]

System with only secondary pumps

Ap
secondary
pump

" Q
Qmax 1

a_@ I

Ap: conrection point

Air  Air Fan Ar Fan
unit  unit coils unit coils

Ap: Apes,
control valves
fan cals etc.

Distance/pres sure profile

System with tertiary pumps

-5

Ap
secondary {
pump

Air  Ar Fan Arr Fan
unit unit coils  unit coils

& & @ © )« Tetarypumps
s [m = }i- }l-

Ap: connection point

ap
control valve

Distance/pres sure profile
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Secondary pumps configuration and control
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c:)llmg tower i Heat recovery

" Cooling ceiling |
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Flow: Constant

| Flow: Variable

Configuration: One constant speed pum

l
X

f

Pump2

Duty point: 1 Duty point: 2 Duty point:3 Duty point: 4 Duty point: 1 Duty point: 2 Duty point:3 Duty point: 4
" H w - 0
FEED s T BB ER BB
g
]
g P P - = Lo o e o & bl o
| Flow: Variable | Flow: Variable |
| confi One speed controlled pump | config One speed controlled +one constant speed pump |

["Pump configuration "]
|

X
he

)

i

Duty point: 1

102 | 19 [2.50

81

51 | 19 [1050
45

102 19 [a20
81

Duty point: 1 Duty point: 2 Duty point: 4
" " L] He " H
4 e ([ [ B B | e
= N | ~
T #
L] | o
P PP A e thoh o o L A homooh o Th s o o

| Flow: Variable

Flow: Variable

| Configuration: Two speed controlled pumps

Configuration: Two speed controlled pumps

76 ] 163 [1050]
54

102] 19 [ 420

4 |102] 10 [a20
[ [

81

34909

9,072

Pump 3
H]h

Pump 2
N H]h
Duty point
é et Pl | kW
Dutypoint | 2 |102]
Effect P1 W
@ Dutypoint | 3 | 76 | 15
Effect PL__ | kW
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Effect kWh
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