MSA

The Safety Company

Chillgard® VRF

Refrigerant Monitor for Occupied Spaces

© MSA 2020 MSAsafety.com




MSA

The Safety Company

VRF Systems

© MSA 2020 2 MSAsafety.com




What is a VRF System? MSA

The Safety Company

* VRF= "Variable Refrigerant Flow”

 Refrigerant is conditioned by a condensing unit and
circulated within the building to multiple indoor units

* VRF units work only at the needed
rate allowing substantial energy
savings

* VRF technology allows individual
Indoor units to heat or cool as
required, while the compressor load N?'_
benefits from the internal heat
recovery

« Uses pure refrigerant piped
throughout the space versus a chilled
water system

H
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Benefits of a VRF System

* VRF systems are becoming
more popular as they can be
more efficient and more
flexible

* Energy savings of up to 55%
are predicted®

* VRF systems act as multi-split
systems, connecting multiple
indoor units

* Best suited for buildings with
multiple spaces, e.g. hotels

*Thornton, Brian (December 2012). Variable Refrigerant Flow Systems
(pdf). General Services Administration (Report). US Federal Government.
Retrieved 2013-08-06.
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http://www.gsa.gov/portal/mediaId/169771/fileName/GPG_VRF_Report_-_FINAL_DRAFT_4-16-13

Refrigerant Monitoring in VRF Systems MSA

The Safety Company

 ASHRAE has two prevailing
standards

« ASHRAE 15 Defines ANDABL
Requirements under AR |
specific Occupancy uses; Safety Standard for |

Refrigeration Systems

 ASHRAE 34 defines

Refrigeration
ANSI/ASHRAE Standard 34-2019 a,
Classifications g ST A S 42010

Designation and
Safety Classification of

H

Refrigerants |
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— ASHRAE) & RCL MSA
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« ASHRAE 15 and ASHRAE 34 are evolving to address safety
and environmentally conscious use of refrigerants.

* For VRF Monitoring a new term, RCL is used.

« ASHRAE 15 defers to ASHRAE 34 for definition:

refrigerant concentration hnmt (RCL): see defimbion
ANSUASHRAE Standard 34 2.

« ASHRAE 34 defines RCL as:

refrigerant concentration limit {RCL): the refngerant con-
centration limit, m air, determined m accordance with this
standard and mnfended to reduce the nsks of acute toxeity,
asphyxiation, and flammability hazards in normally occupied,
enclosed spaces.
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Refrigerant Monitoring in VRF Systems MSA |

 ASHRAE Standard 15 changed in
2019, mentioning the need for VRF
refrigerant detection

« Chapter 7:

1. For refrigerating sysiems that are connected to the
occupied space through ductwork, refrigerant defec-
fors shall be located within the [isfed equipment.

2. For refrigerafing systems that are directly connected to
the occupied space without ductwork, the refrigerant
defector shall be located in the equipment, or shall be
located in the eccupied space at a height of not more
than 12 1n (30 cm) above the floor and withmn a hon-
zontal distance of not more 3.3 ft (1.0 m) with a direct
line of sight of the unit.

* Project engineers are incorporating
VRF detectors into building systems
for safety and energy efficiency.

© MSA 2020
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ANUL

ANSVASHRAE Standard 15-2019  ©i
(Supersedes ANSI/ASHRAE Standard [5-2016) ’ i
Includes ANSI/ASHRAE addenda listed in Appendix G ; 3

Safety Standard for
Refrigeration Systems

See Appendix G for approval dates by ASHRAE and the American National Standards Inssitute.

This Standard i under condinuous ma Mamncehy StandngSlandardPrc] ct Committee (SSPC) for which the Standards
Committee has d a ds m for regular publicati addenda or revisions, including pracedures for
timely, documented, consensus actiol o on requ ei ts for hangetoaﬂrpartdfth Standard. Instructions for how to submi
change can be found on the ASHRAE™ website (https:/fwww.ashrae org/continuous-maintenance).

The latest edition of an ASHRAE Standard may be purchased fram the ASHRAE website (www.ashrae.org) or from
ASHRAE Customer Service, |791 Tullie Circle, NE, Arlanta, GA 30329-2305, E-mail: orders@ashraz.org. Fax: 678-539-
2129, Telephone: 404-636-8400 {worldwide), or toll fres |-800-527-4723 (for orders in US and Canada). For reprint per-
mission, go o www.ashrae.org/permissions.

& 2019 ASHRAE ISSN 1041-2336
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Standards - EN378 MSA

BS EN 378-1:2016 The Safety Company

DIN EN 378-1

o
pa

ICS 01.040.27; 27.080; 27.200 Supersedes
DIN EN 378-1:2012-08

BSI Standards Publication

Refrigerating systems and heat pumps -
Safety and environmental requirements -

= - Part 1: Basic requirements, definitions, classification and selection criteria;
REfrlgeratlng SyStems and English version EN 378-1:2016,
heat pumps S Safety and English translation of DIN EN 378-1:2017-03
environ mental requn'ements Kilteanlagen und Warmepumpen —

. * . r g Sicherheitstechnische und umweltrelevante Anforderungen -
Part 1 : BaISIC requ ! rements' dEfI n_ltlonsf Teil 1: Grundlegende Anforderungen, Begriffe, Klassifikationen und Auswahlkriterien:
classification and selection criteria Englische Fassung EN 378-1:2016,

Englische Ubersetzung von DIN EN 378-1:2017-03

Systémes frigorifiques et pompes i chaleur -

Exigences de sécurité et d'environnement -

Partie 1: Exigences de base, définitions, classification et critéres de choix;
Version anglaise EN 378-1:2016,

Traduction anglaise de DIN EN 378-1:2017-03

Detector Alarm Levels

EN378 Occupational Safety Machinery Rooms

Notes TWA /| ATEL/ODL Pre-Alarm | Main Alarm

ppm ppm ppm
AMMONIA 25 500 30000
HFC/HFO 500 500
CARBON DIOXIDE 5000 5000
A2L (HFC/HFO) 25% LFL 500 500

Acute-Toxicity Exposure Limit (ATEL) or Oxygen Deprivation Limit (ODL),
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EN378 MSA

The Safety Company

The requirement of the standard states that if the refrigerant
concentration in a room can exceed a critical level due to the loss
of the complete refrigerant charge of the system due to a leak, a
fixed refrigerant leak detector must be installed to warn the
occupant and the building management system.

QLMV: Quantity Limit with Refrigerant |  Allowable
Minimum concentration
Ventilation in kg/m3 (klg(/: T3)
QLAV: Quantity Limit with
Additional R-22 0.21 0.28 0.50
Ventilation in kg/m3 ~ R-134a 0.21 0.28 0.58
RCL: - Refrigerant g 4076 0.27 0.44 0.49
Concentration Limit
in kg/m3 R-410A 0.39 0.42 0.42
R-744 0.072 0.074 0.18

R-32 0.061 0.063 0.15
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EN378 MSA
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Example:
Hotel room with ducted indoor unit attached to a R410A VRF
Rooms size: 6m x 3m x 2.4m

Gas: R410A
System charge: 50kg

e
Indoor
unit

!

Room Volume =43.2m3
QLMV= 0.42 kg/m3 (From EN378)

Chillgard

Max system charge =
43.2x0.42 =18.14 kg

If the R410A system has a total
refrigerant charge above 18.14 kg
then a leak detector must be

installed.
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Sensor — PAIR Technology MSA

The Safety Company

* PAIR technology is designed to
minimize cross-sensitivity through
the use of specific optical filters

* The Chillgard VRF uses an optical
filter SpeCiﬁC to R410A Photoacoustic Infrared Technology

 Zero stability, or maintaining a stable baseline, is critical for
low ppm detection to eliminate drift

* Instability can compromise low level detection by causing
inaccuracy, false alarms, limited detection levels, and
requiring frequent maintenance

* PAIR technology has the advantages of longer life and low
cross-sensitivity (compared to semi-conductors)

© MSA 2020 13 MSAsafety.com




Chillgard VRF MSA

The Safety Company
Chillgard VRF
» Photoacoustic Infrared (PAIR) Technology

%ﬁ | * BACnet MS/TP output on board
* BTL listed

* Low level of detection

* Low maintenance

» Ease of use
Ei?a »New: 80dB audible buzzer on board
»New: 2-year warranty

SR PSR
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Value and Benefits — Communications MSA |

The Safety Company

* The Chillgard VRF offers multiple communication on board

m@ BAC n et BACNET MS/TP m COMMUNICATIONS
Flexibility in communications
wadbus MODBUS RTU h__/ offering 4-20mA and choice of
m digital communication: BACnet

AMNALOG 4-20MA MS/TP or Modbus RTU.

=/
(((.’)) :IESDUfé_DINDICATIDN

< ON BOARD RELAY

BACnel® is a registered trademark of ASHRAE

On board relay allows for stand

aloneg installation

© MSA 2020 15 MSAsafety.com




Operating the Chillgard VRF - Mounting MSA

The Safety Company

* Discreet and small for ceiling mount or wall mount installations

* Two basic parts, base and cover

* Mounts to Standard Double-Gang electrical box.

SERIAL NUMBER LABEL

CONFIGURATION LABEL

)E
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Operating the Chillgard VRF - Alarm Levels & Buzzer MSA|

The Safety Company

* Range: 0-1000 ppm

i.
 Min Det: 25 ppm N
* Min Alarm: 50 ppm _

» Factory default 750 ppm

* Dip-switch for changing factory settings

+ Audible Buzzer: max. of 80 dB at 1
« Factory default switched ON

~ €0ES

-

2T111LL
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Operating the Chillgard VRF MSA
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* Electrical Connection

Terminal

mnn&c’rinn_ Deszcription

24\ | 24 DC+ or AC Line

24Y- 24 DC- or AC Neutral

i | Circuit commanfanaleg signal referance

GAS OUT | For (ma) - Gaz reading as current {4 - 20 mA = 0 - 1000 ppm)
{m or W) | For (V) - Gas reading as voltage (2 - 10% = 0 - 1000 ppm)
Fﬂ'{g";@t For BACnet - RS485 BACnet MSTP (a) connection

or Modus) For Modbus - R5485 Modbus RTU (a) connection

%‘1"&";'2,‘ For BACnet - RS485 BACnet MSTP (b} connection
{ Far Maodbus - RS485 Modbuzs RTU (b) connecton
or Madus)

NO 'Relay - normally open

c | Relay - common

HC Relay - normally closed

1. ACCEPTED WIRE 3IZE: 14-26 AWG ({SINGLE WIRE ONLY),
TO COMMNECT UMITS IN SERIES, THE CONNECTOR TERMINALS
WILL EXCEPT UP TO TWO WIRES BETWEEN 13-26 AWG.

2. POWER REQUIREMEMTS:

® V|Sua| LED FunCthnallty " 24VAC £20%, 50/60 HZ, CLASS 2 TRANSFORMER OR

3. LEDIN DIC&TIDN
MORMAL - FLASH OMNCE PER 60 SECS
STARTUP - FLASH 1 HZ {ONCE PER SEC)
CAL CHECK - SLOW FLASH 0.5 HZ (ONCE EVERY 2 3ECS)

ALARM - FAST FLASH AT 3 HZ (3 TIMES PER SEC)
Fi'-'a.UI.T SDLID ON

"THE LINIT THAT IS FLIRTHEST EROM THE FONTROL | ER
ENSURE THAT ONLY ONE UNIT ON THE BUS HAS THIS ENABLED.
USE SWITCH 5203-6 ("ON' POSITION ADDS RESISTOR).

© MSA 2020 MSAsafety.com




Chillgard VRF — BACnet Communications MSA

DIGITAL COMMUNICATION -

|

The following parameters must

be set properly in order to il | g
i L CHCCEOCCACh

communicate with nly o ok
a BACnet controller § "5’5-'!:555
| -
: L B
BACNET ’ﬁ%—-l
| - Comto Cter
MAC Address, Instance ID and Baud Rate
. Instance Number
Object Name (default) Property Range
Gas
Concentration 1 Read 0-1000 (ppm)
Gas Number 2 Read R-410A
Active Al R e LR EE VT T R
e | s | re o
Device State 4 Read Device Fault 80 (MSB)
Address Fault g (MSB)
Concentration |
Alarm 10 (LSB) Ju
Warm Up Complete 0(LSB) TNSE
: . 750 default - J
High Alarm Level 5 Read/Wrie range = 25-1000 -
. 50 default
Low Alarm Level 6 Read/Wrie range = 25-1000
Default value:
Instance Number 7 Read/Wrie | Senal Number Label (Figure 1)
Range: 0~4194302
me—) | RoomTemp 8 Read |

© MSA 2020 MSAsafety.com




Chillgard VRF — Modbus Communications

MSA
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DIGITAL COMMUNICATION

The following parameters must

be set properly in order to

communicate via Modbus

—)

© MSA 2020

4 ] -

i 0 IO s

BAChet, 4-20mA
or Mooy

<

MODBUS
Modbus Address and Baud Rate oG
Register Name |PDU Address Logical Property Range
9 Address pe 9
Gas Concentration 0x0000 1 Read 0-1000 (ppm)
Gas Number Ox0001 2 Read R-4104
Active Alarm Level 0x0002 3 Read (ppm)
Device Fault 80 (MSB)
Fault and Device Stat 0x0003 4 Read Address Fault 8 (MS8)
aultand bevice viate g € Concentration Alarm | 10 (LSB)
Warm Up Complete 0 (LSB)
750 default
High Alarm Level 0x0004 5 ReadWrite
g range = 25-1000
|
Low Alarm Level 0x0005 6 Read/Write rangsg Se;:_l.il :}D-D
Room Temp 0x0010 9 Read

MSAsafety.com



Operating the Chillgard VRF MSA |

e Calibration check

Aca]ihlatimdredinfﬂiesenﬁnrrequire&asupplhrdﬁ

- ZERD GAS (air or nifrogen). it may be possible to use ambient air if user is certain it does
noit contain refrigerant gas or an mberfenng component . )

= SPAM GAS Cyinder comprised of refrigerant gas of appropriate concentration

6.1 Calibration Check Procedure

Tz verify proper sensor operation:

1. | the active alarm level = lower than the concentration of calibration gas, please be aware
that the relay activate. You may modify the active alarm level via Modbus or BACnst
or you may switch to the alkemnate alarm using switch 5303-4 (refer fo Alarm Lewvel
saction abowe).

2 ga iate, deactivate any equipment connected to the oufputs, or disconnect the wiring

e .

CAUTION

mmﬁimmmummngmm%ﬂmmqmmm
, and firg su n systems|, theas devicas may activate during liowing procaduras.
mmmﬂ%mﬂﬁmﬂaﬁghﬁmmm,mmmﬁghhcm
device. Return all wiring to the control device when e calibration procedurs is complsted.

3 mﬂfuﬁg%mﬁrﬂmﬁﬁ reguiator and cyfinder, place tubing in the opening at the
4. Open the regulator and apply gas. This process may take up to five minutes.
5. If the unit is operating properly:
= The Red LED:
= llurminates when concentration level > Calbration Check leved or Active Alarm level
= is wisible through the upper and lower enclosure vents.
= the relay will actvate F the Active Alanm level is exceeded.
G, Tum off regulator and remowe tubing from opening.
7. Alow gas level to retumn to nommal.
8. Reactivate any equipment connected to the outputs or reconnect the wiing to the outputs.

a. Wmmmdmhﬁs&ﬁmﬁmmhmﬂmﬁmdﬁrﬂﬁﬁm
ek

© MSA 2020
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Z5LPM
REGULATOR

45?3'5\5“-—..___‘ !

LSS
u
I
SPAMN OR FERD
GAS CYLINDER
1:| {=F ]
By
| ﬁﬂﬂﬁ ]
437
M5 [RE 11}
[LE_E

' | ' L

Flura § insdalafen Mumsaiaen

4 OUTPUT ACTION

This detector is factory calibrated and ready for mmegate s Cea oo e anplied, the
Red LEDs located at the top and bottorn of the unit indli:ate

START-UP HORMAL FALLT
STATE
LED Flash at Flazh every Flash skow at 0.5Hz @SOLID ON
STATE 1Hz 60 seconds

MSAsafety.com




Value and Benefits MSA

. The Safety Company
Lowest Cost of Ownership

v The Chillgard VRF needs no calibration
v Recommended annual bump check to verify response

v PAIR technology provides:
v No need for a zero calibration

v"Minimizes cross-sensitivities compared to other
technologies

« Competition uses semi-conductors which are more
vulnerable to cross-sensitivity and require replacement

v' Minimal maintenance with no moving parts

(2)

h\ o

=
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Chillgard VRF - Ordering MSA
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Chillgard VRF
%

!.':gc-zu

L

Part Number

10175201 Chillgard VRF, Voltage, Modbus
10175202 Chillgard VRF, Current, Modbus
10175203 Chillgard VRF, Voltage, BACnet
10175204 Chillgard VRF, Current, BACnet

© MSA 2020 MSAsafety.com
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Questions??
Email us at FGFD@MSAsafety.com
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THANK YOU!

Send questions to FGFD@MSAsafety.com

:_IKNE ER>

CONFI _\CE
AUTY ot
PERSON-, ~ WY Il

© MSA 2020 MSAsafety.com




	Chillgard® VRF
	VRF Systems
	What is a VRF System?
	Benefits of a VRF System
	Refrigerant Monitoring in VRF Systems
	                    & RCL
	Refrigerant Monitoring in VRF Systems
	Standards - EN378
	EN378 
	EN378 
	The Chillgard VRF
	Sensor – PAIR Technology
	Chillgard VRF
	Value and Benefits – Communications
	Operating the Chillgard VRF - Mounting�
	Operating the Chillgard VRF - Alarm Levels & Buzzer�
	Operating the Chillgard VRF
	Chillgard VRF – BACnet Communications
	Chillgard VRF – Modbus Communications
	Operating the Chillgard VRF
	Value and Benefits
	Chillgard VRF - Ordering
	Questions??
	THANK YOU!

