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Load% Power output (%) Flow (%) Power output (%)
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IDesign

1 Spindle

2 Stuffing box

3 Pointer

4 Control valve's cone

5 Membrane

& Main spring

7 Hollow cone (pressure
controller)

8 Vulcanized seat (pressura
controller)
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FAN COIL UNITS (FCU)

RC 1 RC 1
FAN COIL UNITS (FCU)
PBCV PBCV

AHU

*Recommended - correct engineering, high efficiency

3¢ I PUMP
it VSD

PIBCV- Pressure Independent Balancing & Control Valves
RC- Room Controller

BMS - Building Management System

VSD - Variable Speed Drive

AHU - Air Handling Unit
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MCV - Motorised Control Vales
PIBV - Pressure Independent Balan cing Valves (as a flow limiter)
RC - Room Controllers
BMS - Building Management System
*Acceptable - correct engineering, less efficient
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*Not Recommended - Not correct engineering, op erating problems, not efficient
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CHILLER l—
1

pntrolVal es
AHU - Air Handling Unit

e ¢ :
é'-’ o PIBV - P Ind dent Balancing Valve (as flow imiter)
| Q’f‘} RC - Roor
-Q/ ‘ ‘ VSD ~Variable Speed Drive
BMS - Building Management System
ROd I On *Not Recommended - Not correct engineering operating problems, not efficient
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Direct return system (not recommended system) Variable flow static FCU control
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Fig. 2b
Variable flow static FCU control

Fig. 2a
Partial load - direct return system
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Direct return system with proportional
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Terminal unit emission characteristic
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F Speed Impeller Dia. Style Solids Dia. Ng Suction Discharge | No. vanes
eet x .305 = Meters
Inches x 25.4 = Millimeters " " n "
Inches x25.4 =Milmeters | VARIOUS | 19.50" [ENCLOSED|  2.00 1050 | 8 6 2
GPM x 3.785 = Liters/Minute
Lt SINGLE VOLUTE MOUNTING CONFIG.: CC, VM, F, VF, EM, VC
o~ t- 650 e
a 100
W i RPm 5FT.(1.5M) 6FT. (1.8 M)
Wl 480 600 1
s
550
| 160 7o 11FT.(34M)
| 172 !
A 500 i 71 17 FT. (5.2 M) NPSH REQUIRED
~140 55 450
ol
&)
120 S 400
<
£ 350
100 O
- |
g 390 450 HP
80
._
250 400 HP
" 6o 200 "350 HP
33 300 HP
jiE 150
_g % S S: 40
scit 100
25 8¢S 0 500 1000 1500 2000 2500 3000 3500 4000
cDEE
§_§ £ é CAPACITY U.S. GALLONS PER MINUTE
g:g ;’. 8, 100 200 800 400 500 600 700 80 900
SE2E | | | | | | | | |
il CUBIC METERS PER HOUR
TEZE R
2883 o
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3 Cornell Pump Company

¢ Portland, Oregon
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Fig. 1 Fig. 2 Fig. 3
Constant flow FCU control Variable flow static FCU control Variable flow dynamic FCU control
(acc. application 2.1.4: acceptable) (acc. application 2.2.1: not recommended) (acc. application 2.1.1: recommended)
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("'3 100% TPE 150-280/45 (mF; 00% TPE 150-280/45
T Q=215m‘h Q=215mh
L 3 ® H=25m H=25m
24 - U n=08%/49Hz 24 n=989%/49 Hz
20 20 2
16 16 3
12 12 4
8 8
4 =827% 4 =
. =72,8% =8 la:672 8%
P (kWL 50 100 | 150 | 200) 250 Q(m/h) % 50 100 150 200 250 Qm¥/h)
_— 1 P
23 b3 (kW) P1
15 16 )
12
8
0 P1=23,7 KW 4 P2 = 17,7 KW
0 P1=20,1 KW
Fig. 5 Pump chart analyses Fig. 6 Pump chart analyses

o N TN

Fig. 7 application 2: with overflow problem Fig. 8 application 3: without overflow problems
(not recommended) (recommended)
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Nominal flow demand SOl ene.rgy . Energy
consumption Incidence Hours a fear .
compare to 100 % load [KW] consumption
Application 1
100% 247,00 23,70 6,00% 12 288 6825,6
?] 75% 247,00 23,70 15,00% 30 720 17064
~ 50% 247,00 23,70 35,00% 70 1680 39816
- 25% 247,00 23,70 44 00% 88 2112 500544
g_ Summ: 100,00% 200 4800 113760
) Pumping cost: €/ year 9555,84
- Cost/fan coil: €/ FCU 10,15
Application 2
a 100% 247,00 23,70 6,00% 12 288 B6825,6
o g 75% 222,30 20,30 15,00% 30 720 14616
r—?_ :: 50% 175,37 17,60 35,00% 70 1680 29568
g g 25% 129,68 15,10 44 00% 88 2112 31891,2
E g Summ: 100,00% 200 4800 82900.8
o= Pumping cost: €/ year 6963,67
a Cost/fan coil: €/ FCU 7,40
Application 3

100% 215,00 20,10 6,00% 57888
161,25 14,52 15,00% 104544
107,50 9,27 35,00% 155736
53,75 6,01 44,00% 12693,12

Summ: 100,00% 44509,92

Pumping cost: €/ year 3738,86
Cost/fan coil: €/FCU 3,97
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Most critical unit in the system

Duanoas ABCAM = 30 kPA AHLU 1102
Coll = 81 kPa
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Minimum & Maximum
Pump operating points

Termii
pres
exclud

nal critical unit pipe
sure drop can be

ed because it is not
significant.

Most critical unit in the system

Main Header contral character

AH 0

cofiies]

Pumphead Pressure
Total system flowrate 2475 | USGPM
Single Pump flowrate 1080 USGPM
Chiller AP 50.8 kPA
P\!IW"AQQDD pa/m x 290 metres ) 87 KPA
Coll U 11-02 81 kPA
PIBCV AP AHU 11- 30 kPA
Strainer AP AHU 11-02 5 kPA
Total AP 253.8 kPA
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Sample of critical relocation during part load
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Sample of savings using critical unit relocation setpoint Minimum pressure resetting

8P (kpa)

400 kPa

. - Heat Exchanger
I:I - Pipe fittings

P Flow

. 30% . 100%
Without pressure resetting

8P (kP2)

Differential Pressure (kPa)

400kPa

//
I I P Flow Pressure resetting

0
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The most efficient solution for HVAC system is to offer proportional pump characteristic

what required drivers (VLT) and proper control valves like PIBCV (ABQM).
Additionally complementary solution required :

pressure transmitters, flow meters. Heat exchangers.
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N'IXT DM DRI NI (127 |T1']\/ THERMOSTATIC
MIXING VALVE

* AUTOMATIC TEMPERATURE CONTROL
* ENSURES A CONSTANT TEMPERATURE
* QUICK REACTION

* MAINTAINS THE CONSTANT
TEMPERATURE BY VARYING

THE SUPPLY CONDITIONS
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Rad I On MTCOV - Multifunctional Temperature Control Vahe
V5D - Varizble Speed Drive
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G I Ol . TMV - Temperatune Mixing Vel
Engineering Company CCR2 - Diata Ragistar and Disinfection Electronic

T5 - Tampesature Sensor
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