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Excellent performance/cost ratio.
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CASE STUDY FOR HYDRONIC SYSTEM CONTROL OPTIMIZATION
IN HVAC SYSTEM

Wen-Te Hung', Chun-Ta Shih? Yu-Chin Chen', Wei-Hao Chen'

!Facility Engineering Division. Industrial Technology Research Institute. Hsinchu, Taiwan.
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Analysis of Energy Consumption- I g
400RT + 500RT Total Chillers e

100,000
Energy consumption of total chillers, 400RT+500RT (kWh)
90,000 4
80,000
70,000 1
60,000 4
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§ 50,000 0
& Avg. 25% Energy
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8 40,000 4 .
E Saving
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H 30,000 1
8
>
@
2 20,000 1
w ke After retrofiting
(Nov. 2017~Oct. 2018)
10,000 1
—8—Before retrofiting
o J Energy consumption per month(kwh) (Nov. 2016~Oct. 2017)
Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct.
=t After retrofiting
(Nov. 2017~0ct. 2018 1370 7,131 6,705 5,268 10426 18,633 39,127 = 55398 69,523 56,763 47,752 20,318
=8= Before retrofiting
(Nov. 2016~0ct. 2017) 17,943 11,388 10,811 7,330 10,776 22,265 43,694 70,771 88,184 95,119 63,645 33,123
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Analysis of Energy Consumption-
Total pumps

METR

=t After retrofiting

—e— Before retrofiting

12,000
Energy consumption of zone pumps(kWh)
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2 4,000
&

e After retrofiting
2,000 {Nov. 2017~July 2018)
== Before retrofiting
X (Nov. 2016~July 2017)
o Energy consumption per month (kWh)

(Nov. 2017~July 2018)

(Nov. 2016™luly 2017)

Nov. Dec. Jan.

Apr. May June July
1,810 1,505 1,529 1,256 1510 1454 1,940 3,441 5,530
2,650 2,348 1,985 1,978 1,978 3,094 5,194 7,920 10,272
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nalysis of Energy Consumption —
hole HVAC System
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AFTER RETROFITING

BEFORE RETROFITING
(NOV. 2016~JULY 2017)

(NOV. 2017~JULY 2018)

Analysis of electrical energy consumption of HVAC

system (kWh)

767,801

651,079

m HVAC system ( not including Zone pumps)

M Zone pump
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Valve Construction — True Engineering Innovation
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PT 1000 5%@25/@\”%& X2 (PT 1000 Class AA pair calibrated in factory)
BTU Meter — EN1434 ; MID 2014/32/EU

= OZEE R SEERZER — Rangebility : 200, =1
DDC Controller
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AT, P, q, Energy

Functions:
> Control (g, P, position, dT)
> Pre-sefing (max./min. g,
max. P, max./min. position)
> Reading (g, P, Tsupply,
Treturn, AT, position, energy)

Logging time-frame opti

> Xtra Long Logging
(13 months, every 1 hour)
> Long Logging

(31 days, every 1 minute)

> Fast Logging

(7 days, every 15 seconds)
> Xtra Fast Logging

(12 hours, every 5 seconds)

1

Q miTa

Stores:q, P, AT. Energy

q, position, T,
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Fo% TA-Smart accuracy for all

E8% DNs in all temperatures in ?

g water )
?

TA-Smart accuracy for all DNs
8% in all fluids at all temperatures. |

0% |10% 20% 30% 40% 50% 60% 70% 80% q%"mé?%
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EEREERETEH &SR N:
+2% from 100% to 5% of gy, for water

3% from 100% to 5% of q,,m for water
+ glycol

Certain manufactures do not ensure measurement in
water-glycol mixtures or differentiate the accuracy for
these mixtures.

Other manufactures do not guarantee any measurement
accuracy below 20% of controlled flow .

(@ TA-Smart provides high flow/dT measurement accuracy aligned with EN1434 MID - Class2 for water at

any temperature.
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Cooling coil curve @ dT=6 k

Cooling Power

]
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100% Below 25% of flow, some
90% = manufactures do not guarantee
80% // e any measuring and control
70% 7 /// accuracy, which is essensial for
60% valve‘s performance.
50% ’4.// P
:Z" / This contributes to 58% of cooling
ZU; J load of AHU/MAU and represents a
m; f big part of cooling season.
0%
25%
0% 20% 40% 60% 80% 100%
Flow
IMIzee
IMI Hydronic Engineering Confidential
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Temperature measurement accuracy METR

» Temperature sensors used by TA-Smart

(internal and remote) are
Pt1000 EN 60751 class AA

g

Copyright © (2020) IMI Hydronic Engineering. Al rights

» Pt1000 EN 60751 Class B sensors are
very common in energy metering
devices

Accuracy [°C]

$1.20

+1.00

+0.80

$0.60

+0.40

$0.20

+0.00

——Class AA - TA-Smart
Class B - Belimo EV

| Siemens IV

10 0 10 20 30 40 50 60 70 B0 90 100 110 120

Temp [°C]
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Differential temperature (AT) measurement

accuracy

» The 2 Pt1000 class AA sensors of TA-Smart are pair-calibrated

to provide improved accuracy at low AT

Temp. regime
Supply Return ATIK] Accuracy | Accuracy Accuracy | Accuracy
Temp [°C] | Temp [*C] [K] [%] [K] [%]
6 12 6 +0.06 1.1%
15 18 3 +0.03 1.2%
40 30 10 +0.08 0.8% +0.18 1.8%
70 50 20 +0.17 0.9% +0.23 1.2%
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» TA-Smart DN32-50 m \%: :

» The shortest, by far

achieve only)

« Two bodies (4 fittin - %‘f

* 0D requirement upstream

i .
HY

» Other Energy Valve O
* 60% longer (DN40) -

&

METR
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+ Three bodies (6 fittings) — tt;ﬂ :]‘ﬁ EE —E—
» 5D requirement upstream ;ET _S:;EE [ I jl;
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»  TA-Smart DN65-80
* Fllength! (Face-to-face length EN-558-1)
* Remote temp. sensor to be fitted separately
* 5D requirement upstream

» Other Energy Valve
* 31% longer (DN65)
+ Remote temp. sensor to be fitted separately
* 5D requirement upstream

38
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Bus comm METR
BACnet MS/TP»I’-«?.i Bﬁ! ;n i'J
Modbus RTU

BACnet IP

Modbus TCP #”Odbus
from/to BMS
0-10 VDC (or 0-20 mA)

. from BMS (PLC)
0-10 VDC feedback

e = = BLE 5.0 (BLE 4) 0 BMS (FLO)
e e Lowss | to smartphones and tablets
!.‘ (Android and iOS)
" (¥
- )

No laptop, no cable, no dongle needed

..............

T P vgrr

C]],'Tﬂb to and from Cloud
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e-TAB (Electronic Digitalized TAB) METR

wil Sketch = 9:41AM # 100% -

Connected SmartValve x
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2-way control valve with
EQM characteristics with
flow, temperature and
power measurement
(TA-SMART) for CRAC
unit

TA-SMART CONTROL APPLICATIONS

9
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METR

AH

Different Types of CRAC units
(Ceiling/ Row/ Floor standing/ CAHUS)
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Design flow — 11.8 |/s
Design dT —5.5 °C

SV is controlled by Supply air temperature
sensor set @ 18.0 °C.

AHU is serving lobby and 1 vacant tenant
unit only. Therefore load is very low.

Control/feedback: BacNet MSTP
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TA Smart DN 80 @ 31 IBP
Flow is adopted quickly to heat gain
10 variations...
...what gives stable and high return
T/dT and maintains supply air
temperature

80

Flowrate [Ifs)  =———CHWSTemp (")  ==——=CHWR Temp (°C} Valve Position [%) === Cooling Load (KW)
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For your attention
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