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Agenda

e The customer and site

* Installation of sensors and control function
 The system (plant construction)

* Results

* Another system and its installation

* Benefits by using the dx

e Optimize the HBX controller
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Food storage in Brisbane Australia

The customers cooling requirements

Free2|.ng Quality Food Services has a
capacity reputation of being a first
class supplier of products
and services offering now
more than 5000 lines making
Load out Quality Food Services a

dock viable player in the food
service market. (1)

Quality
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Pictures from the installation

Freezer

GEA Compressor The nearby airport - Low charge system
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Evaporators
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The HBX sensors are mounted in the outlet of the LT evaporators.
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Oplægsholder
Præsentationsnoter
Vis bøjning med HBX sensor


The system

Accumulators Compressors Condenser
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Picture from the costumers SCADA system
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Simple explanation of the system
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SCADA

The HBX sensor is measuring the vapor quality of
the refrigerant. Based on the measurements the
sensor tells the expansion valve to open or close;
which makes refrigerant quantity in the
evaporator optimal.

If the refrigerant is to “wet” the liquid level in the
suction accumulator increases.
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Suction accumufamr
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The correct x-value?

Liquid level in suction accumulator Liquid level in suction accumulator
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By choosing the x-value to 0,980 the liquid level ' : i CJ

increases by 10 percent over night. After a few

adjustments the x-value was set to 0,985, making the
liquid level constant.
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The correct x-value?

E HEBX Tool - Gas quality sensor — x

[ Basic settings r Advanced settings r Calibration |

Communication settings:

Read configuration is successfully
Disable comm | Show sensor settings H B
Sensor SWversion: - Configuration Instruction:
HBX basic settings:

1) Configure sensor:
Control/Sensor mode: Filter time const. in sec.: maA input function: If'Read configuration is successfully'

= O O Remote setp... = m Select ‘Show current configuration’ to

check current set values.

D

Degree of dryness "X": Run in signal: Select refrigerant type: Change relevant parameters and
O O 0 'Save to sensor or ‘Reset sensor’
P-band in %: Zero cal. function:
v | O 8
|I-Factor in sec: Alarm setting in "X":
200 | 0.8 | Check out HBX Promotional video:
Alarm Delay in sec.:
S ﬁ
Set the configuration;
| Save to sensor |
Admin settings:
Compensation pos. value: Compensation neg. value: Setting output range: Reset data to default:
50 m I? 0 m | Reset sensor |
Temperature cal. value: Offset Calibrate: Setting of Control Qutput: [ Selectall data

Set offset cal. Analog 4-20... - _
| nalog ~o Setting file loaded:

| Set temp. cal. |




The correct x-value?

Liquid level [%]

Liquid level in suction accumulator Liquid level in suction accumulator
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By choosing the x-value to 0,980 the liquid level @’@‘@H@@E’

increases by 10 percent over night. After a few ‘ ‘ 1 """"""" o ’E|;|
adjustments the x-value was set to 0,985, making the p
liquid level constant.




Evaporators

Play
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Same case somewhere else
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Evaporators
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Evaporators
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Piping for evaporator
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Old and new evaporators
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Piping for evaporator on roof

HBX sensor

ICAD valve
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The system

Accumulators Compressors

Liquid Receiver

267
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The correct x-value?

Liquid level in suction accumulator Liquid level in suction accumulator
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Summary

High x-value

o
Ll

Low x-value
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Benefit by filling the evaporator

Charge reduction calculation

DX charge reduction by component on NH3 systems:
= Evaporators

» Liquid line

+ Suction line

A suction accumulator remains necessary for protection of the compressor against liquid flood-back
when the system operates with negative superheat.

The figures are based on 700 kW @ -29°C stainless steel air cooler system. NH3 4.1 pumped vs NH3
Charge reduction DX,

Pum ped DX Charge reduction
Component Size volume | Charge |Size Volume Charge [lbss]
[icun ] [Lbs] LaThi [lbs]

Evaporators 7/8" tube x 8 row 50 150 778" tube x 8 row 50 50 1450

Liguid Line 27" % 300 103 443 156" % 2007 258 m 132

Suctbon Line 8" x 200° 106 51 &° x 3007 &0 41 44.9

Recirculator Vessel 12" x 5 Liquid Leg 5 170 HiA 0 0 170

Totals 2164 1999

[Source: Colmac Coil)

"When used with the Advanced Direct Expansion (ADX) system from Colmac Coil Manufacturing , the
new HBDX sensor improves ammonia evaporator performance even at freezer temperatures.”

Bruce |. Nelson, P.E. | President
www.colmaccoilcom

Start up Low Charge Ammonia




Benefit: Smaller suction pipe
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Benefit: Smaller evaporators
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Beside the setpoint: Optimize the controller

Function diagram: HBDX Control

Set value

Gas Quality "X"

SV: 0.7 -0.99

Alarm setting:

Absolut or Deviation

Alarm

0-100%

P-band
0-120%

Filter

T: 0-50sec.

RUN-IN signal-

start system

Optimal settings for HBX controller

Opery
Ly
=] —
L Time
Valve speed Max open
1/4-10%/sec. 25 - 100%

Ramp.
0-100%/sec.

[

oven A\

HBDX sensor part

Proces value

Closev
r

Valve speed Min. open

1/4-10%/sec. | | 0-50%

Open

Measured Quality

X" 0-0.99

Modulating Valve:
5 - 4-20mA

3 - Stepper motor

Installation of HBX

it & shrsinee Plate-heat exchanger

The pipe should be designed with a P-trap/drop-leg
to avoid liquid accumulation around the sensor
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Vapor qualit

105
104
103
102

.. 101

99
98
97
96
95
94
93
92

Other values in the HB conf. tool

Optimal settings for HBX controller

X-value HBX

It

Vapor qual

145

289

433

577

721

865
1009
1153
1297
1441
1585
2017
2161
2305
2449
2593
2737
2881
3025
3169
3313
3457

P-band: 60
Filter: 10 sec.
Speed: 0.2 %/sec.

X-Value HBX

105
104
103
102

= 101

100

99MWW
98

97
96
95
94
93
92

s I B T ¥ o I T Y = T e T e T Y o Y o T~ o ¥
= 00 ™~ W O = 00 M o=l g
L T B B o B o e o T s s T o~ S~ S T B ¥ p ]
Time in sec.
P-band: 20
Filter: 20 sec.

Speed: 0.3 %/sec.
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616
657
698
739
780
821
862
903
944

985


Oplægsholder
Præsentationsnoter
Venstre billede: 1.test højre 4. test

Hvis sensoren ses som værende for langsom og det er et hurtigt reagerende kredsløb, skal man gøre den mere offensiv og mindske p og filter.


Other values in the HB conf. tool

Optimal settings for HBX controller

X-Value HBX X-Value HBX
105 105
104 104
103 103
102 102
> 101 _? 101
= 100 ® 100
g. 99 MW g‘ 99 Ml S N i g O it W g e
= 98 = 98
o o
% 97 q % 97
> 96 > 9
95 95
94 94
93
93 92
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b o T o T e T T N O e I e A = T o' O R T T = S ' TR = I o (R ¥ [v2] e AN AN AN AN SN N NN
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Time in sec. Time in sec
P-band: 20 P-band: 20
Filter: 20 sec. — Filter: 5 sec.
Speed: 0.3 %/sec. Speed: 0.3 %/sec.
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Oplægsholder
Præsentationsnoter
Venstre billede: 4.test højre 5. test


Other values in the HB conf. tool
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Vapor quality
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Optimal settings for HBX controller

X-Value HBX

P-band: 20
Filter: 5 sec.
Speed: 0.3 %/sec.

>

Vapor quali

46
91
136
181
226
271

P-band: 10
Filter: 3 sec.

316
361
406

Speed: 0.3 %/sec.

X-Value HBX

451
496
541
586
631

Time in sec.

676
721
766
811
856
901
946
991
1036
1081


Oplægsholder
Præsentationsnoter
Venstre billede: 5.test højre 10. test


Summary

Optimal settings for HBX controller

Function diagram: HBDX Control

Open

Alarm setting: i
Absolut or Deviation P
Set value ime
N Alarm
Gas Quality "X" Valve speed Max open
0-100%
SV: 0.7-0.99 1/4-10%/sec. 25 - 100%
oren |\
P-band R Ramp. )
0-120% 0-100%j/sec.
Closev
val d Min.
RUN-IN signal- alve spee ..open
start system 1/4-10%/sec. 0-50%
Filter
Oper
T: 0-50sec.
20%
HBDX sensor part - i
Measured Quality
X" 0-0.99 Modulating Valve:
3 - 4-20mA
5 - Stepper motor
100

98

Only by changing:
‘1’ P-band, filter and speed
100

R e o Y B o P A el o
98
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Start up Low Charge Ammonia DX

Thanks for
listening
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