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1. Introduction

The Mass Flow Control accessory module(s) offer automatic adjustment and closed loop control of
gas flow during UNITY 2 operation, this means different split and/or trap flows can be set for the
different phases of operation. Two types of MFC are available to order depending on the flow range
required.

Part number Flow range

U-MFC100-2S 2 - 100 ml/min
U-MFC200-2S 5 - 200 ml/min

Ordinarily the gas flows are controlled by needle valves which allows the user to adjust the flow prior
to running a sample tube. However, this flow rate will then remain fixed throughout the run. The
MFC provides the user with the option of setting various split/trap flow rates at different stages of
the desorption process, providing greater method flexibility and reproducibility. It is particularly
useful in combination with UNITY 2-ULTRA systems where different samples in a sequence can be
run with varying spit ratios. The MFC(s) are controlled by the UNITY 2 thermal desorption software.
Note that every series 2 Air Server option includes one 2-100 ml/min MFC as standard

A summary of the number of MFCs that can be used with Markes TD systems and the respective flow
control options are shown below.

No. of Which flow is controlled? Notes

MFCs

1 a) Split only. The MFC supplied with Air Server, can be
b) In series 2 UNITY-Air T'd to control both the air/gas sampling
Server systems, the MFC flow and the split flow during trap
can be T'd to control both desorption. T'd connections to a single
split and sampling flow. MFC are only recommended for Air Server

operation.

2 Split and desorb Ideal set up for most tube-based
(sampling) flow configurations. Also compatible with
controlled separately. Air Server operation - Remember all

Air Servers include one MFC as
standard.

3 Split, desorb (trap flow) and | Only useful for systems including an
dry-purge/re-collection flow | ULTRA 50:50 autosampler. 3 MFCs gives
controlled independently. independent control of all three outlet

flows.

If 2 MFCs are used and one is a 2-100 ml/min and the other is a 5-200 ml/min the location of the
MFCs will depend on the expected sample concentration (as higher split flows will be need for high
concentration samples).

Split flow Desorb (sampling)
flow
Low concentration 2-100 ml/min MFC 5-200 ml/min MFC
High concentration 5-200 ml/min MFC 2-100 ml/min MFC
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Instrument

Recommended
number of MFCs

Setup

UNITY 2 standalone 1or2 Figures 1 and 3
UNITY 2 Air Server 1 Figure 2
UNITY 2 ULTRA (2) lor2 Figures 1 and 3
UNITY 2 ULTRA 50:50 1,20r3 Figures 1,4 and 5
Desorb O — I?:Tsorb O =
Flow ow
Split Split Q
Flow O = Flow =

Figure 1. Single MFC controlling the Split flow

Figure 3. Twin MFCs on UNITY 2 controlling the Split flow and desorb (sampling)
flow independently
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MFC

Figure 2. Single MFC controlling the Split +
sampling flow T'd together (Air Server only)
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Figure 4. Two MFCs, one controlling the UNITY 2 sampling flow the other controlling the split and re-
collection flows (T'd) on ULTRA 50:50
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Figure 5. Three MFCs controlling the Split, desorb (sampling), re-collection and dry purge flow on
ULTRA 50:50
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2. Installation

2.1. UNITY 2

Switch off UNITY 2 and move to an
area of open bench.

Remove the top front, top rear, front
and right hand side covers of UNITY
2.

Attach one end of the green RJ45
cable supplied in the MFC kit to the
UNITY 2 control PCB as shown.

Route the other end of the cable
through the hole in the top panel.

Attach the MFC(s) in the positions
highlighted.

&Never plug an MFC in while
UNITY 2 is switched on.
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Remove the 1/8” copper tube vents
and connect the flow in side of the aa -
MFC and split / desorb needle valve Split 3 hE Desorb
with 1/16” PEEK tubing (SERZ- Flow \ : Flow

0108). Needle N - Needle
Valve Tt ST i Valve

For Air Server only - If you wish to
control the split + desorb (with same
flow value) you will need to use a
1/8" tee to connect the split and
desorb needle valves.

&Never plug an MFC in while
UNITY 2 is switched on

If you have two MFCs then they are
attached next to each other. Mount
MFC 2 first then MFC 1.

A connection cable bridges the two
MFCs as shown.
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Jumper Settings

- 'rm-"l""'ﬂ

The jumper must be fitted on the Sem R [

pins located in the centre of the PCB : .
|

123 - no jumper, MFC will not be 11T Ml

detected in software S il

123 - jumper covering right hand [ —

pins, assigned as MFC 1 0 l

OlO O |

123 - jumper covering left hand
pins, assigned as MFC 2 (only use
when two MFCs are present)

O O|O
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2.2. ULTRA 50:50

Note: MFC installation is only possible on 50:50 systems with serial number higher than

(GBOO)M-20472

Remove the left hand side covers from
50:50.

Locate the Control PCB at the rear of the
50:50 and remove the PL4 connector.

Insert the purple and black wires
provided as indicated.

Insert wires with the barb facing the
outside of the connector.

Ensure the wires are firmly secured.

Route the black and purple wires to the
DC convertor.

Combine the black and purple wires from
the PL4 connector and re-insert.

Reconnect the PL4 connector on the
Control PCB.

Secure the wires with the supplied zip-
ties.
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Rotate the needle valve connectors.

1) Remove the top nuts

2) Lower and move the recollect needle
valve to one side

3) Loosen the 1/8” nut attached to the
split needle valve so the t-piece can be
rotated to face the rear of the 50:50

4) Retighten the 1/8” nut

5) Replace the recollect needle valve so
that it also faced rearwards

6) Retighten the securing nuts

Check the MFC jumper settings. The
jumper must be fitted on the pins located
in the centre of the PCB.

123 - no jumper, MFC will not be
detected in software

123 - jumper covering right hand pins,
assigned as MFC 1

O|o O

123 - jumper covering left hand pins,
assigned as MFC 2 (only use when two
MFCs are present)

O OJO

Secure the MFC mounting bracket with 2
M4 screws and stones.

Mount the MFC onto the bracket with 2
M4 screws.

il ™)

il S g

LTI

LA S A R
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Remove one of the black cables from the
pressure transducer board and connect it
to the MFC. Connect the other port on
the MFC to the free port on the pressure
control board with the supplied cable.

Tee the output from both 50:50 needle

valves and connect to the MFC. O
Connect the MFC flow out and a 1/8”
bulkhead union on the rear panel of
ULTRA 50:50
MFC 1
To PT
When installing 2 MFCs install as above
then connect as shown.
Ensure the MFC jumper settings are
correct.
MFC 1 MFC 2 L
To PT
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3. Software setup

Once the MFC(s) have been installed switch the UNITY 2 on and start the thermal desorption
software.

Go to ‘View-Options’

W ity

File Edit m Link Instrument Window Hel

D=zl g v Toolbar l
Show Solenoid Valves =
R c.|U] StatusBar (1
| Method Limits B

Status Show Ctrl+F1

Trap Heat Method
le
Trap De Ontions. ..
Trap Diagnostics Ctrl+D
Select the ‘Flow Control’ tab. (ptions)

Melhods] Gas ] Sequence] Partz ] Configuration | Feparting  Flaw Contral
Click ‘Scan for Flow Controllers’
(password is davinci) to automatically Flaw Contral
detect all MFCs present.

Location Fulltange  pesignation

il min
Enter the maximum flow for each of the [ Urity MFC Position 1 | | =]
MFCs detected into the ‘Full range [ Urity MFCPositon2 | | =]
ml/min’ box. [ Ulra MFCPosion1 | | =l
Note ‘External MFC Module’ refers to [ Ulra MFC Position 2 ! -
an MFC not installed on UNITY 2, such [ Estemal MFCModue | | =1

as ASIS 8 and Air Server series 1.

oK
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MFC(s) on UNITY 2

It is now possible to designate each MFC
to control a specific flow. See Section 1
for schematics.

Note: The MFC and the correct needle
valve must be connected in order to
control the flow.

i.e for MFC 1 to control the Split Flow
MFC 1 must be connected to the Split
flow needle valve.

Under the ‘Gas’ tab select the correct
Carrier Gas type.

|Lpnu

Metholg

Flawa Contral

Location

[¥ Unity MFC Pasition 1

[¥ Unity MFC Position 2
[ Ulra MFC Paszition 1
[~ Ulra MFC Poszition 2

[~ Eatenal MFC Module

s
equence] Puorts ] Configurationl Reporting  Flow Cantrol

Fullrange esignation

mnlrniry

[100 LMITY Split ﬂ

[100 Lized \ﬂ
Uhused \

UNITY 5 plit

UMITY Split & Trap
B050 5 plit
5050 Recoll

050 Split & Recoll

/

MFC(s) on 50:50

1 MFC - Assign as ‘5050 Split & Recoll’

2 MFCs - Assign one as ‘5050 Split’ and
the other as ‘5050 Recoll’

3 MFCs - When combining with MFCs on
UNITY 2 set as for 2 MFCs above but
have the UNITY MFC control ‘UNITY
Trap’ (see Section 1)

NOTE: When controlling a flow the MFC
must be connected to that flow’s needle
valve.

UpLions

Methods] Gas ] Sequence] Ports ] Corfiguration | Reporting  Flow Cantral

Flows Contral

Lacation
[ Unity MFC Position 1

[ Urity MFC Position 2
W Ulra MFC Position 1
™ Ulra MFC Position 2
™ Euternal MFC Module

Ok

Fullrange esignation
mlmin
| | B
| | B
oo <
Ursed D
UMNITY Split
UMITY Trap

UMITY Split & Trap

5050 Recol
5050 Split & Recll

The method window will now display
flow values next to the thermal
desorption steps relevant to your MFC
setup.

The status of the MFC module(s) are
displayed in the status bar.

[" CiProgram BlesiUmiyidefaulizmtin{ Controlling Metiod) i

! gdified)| /
Standby -
i - Flow Rate ml/min
|Standald 2[3] stage desorption J W Splt On W
Predesorption T Tube/sample desorption T Trap settings
Tube Desorb
Time 1 Temp 1 Flow ril#rmin
5.0 100 I TrapIn Line v _Split On 500
Time 2 Temp 2 Flowsy il mmin
A0 A0 200 [ Split On
Split Fiatios
140 Flow Path Temp Inlat
. . Confirm/E nter
5.0 Minimum Carrier Preszure Outlet Flows
0.0  GCCycle Time Total
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Setting Needle Valves

It is important to adjust the needle
valves to allow the correct flow to the
MFCs. This can be done once the
software is downloaded.

Ideally this should be at least 10 - 20
ml/min above the maximum flow used
during the UNITY 2 run.

Leak Testing

The connections between the needle
valves and MFC(s) should be tested for
leaks using a electronic He leak tester.

4. Calibrating the MFC

The MFC must be calibrated prior to use to ensure the correct flow is reported. This should be

carried out by a trained engineer.

I

Preszure Calibrate ]

Ul Mech Calibrate

Enter d|agnost|cs us|ng the [ Ultrs Zone Calibrate TT Tag TT Solenoids

. Unity Zone Calib tdoni g 0
appropriate password and go T — e

\ . ’ Ui ik &
tO the FIOW Ca“brate tab. i ' Meazured Actual  Zone Offsel
Clear Calibration Correct Offset | [5E] Jo.o
Carrect Actual Scale Factor

The MFC(S) detected and Mode Correct Scale | [T 000

Set MFC Full Scale

MFC Max. mldm

_ 0.0
MFC b ax. [cument]

200

assigned in Section 3 will
have values present in the
‘Zone Offset’ and ‘Scale

= Wity BRI (link: at F2]

Factor’ box.

il

The correct ‘Zone Offset’ and

‘Scale Factor’ for the MFC is
provided on a label attached

to the MFC. To enter the

values click on ‘Mode’ to

highlight the Zone Offset and

Measured Actual  Zone Offzel MFC bax. mlm
Clear Calibration Comect Offset Jo JUrsed Set MFC Full Scal I_U-U
Comect Actual Scale Factor c Hieese MFC Maz. [cument]
Mode Correct Scale [ [Unuised |Llnused
Select [nstument
IV & Sampling Ultra = Collecting Ultra |
= Wlkra REE ] [lirk &t BT
Measured Actual  Zone Ofifset MFC Max. ml/m
Clear Calibration Correct Offset Jo |Unused |7D.D
Comrect Actual Scale Factor SR RIFC R et MFC b ax. [cument]
Mode Correct Scale [ [Unused IUnused
= Wltra B (limk &t F2]
Measured Actual  Zone Offsel MFC bz ml/m

g

Clear Calibration Correct Offset IU |Unused
Sca I € Fa Cto r bOXGS an d type Correct Actual Scale Factor SRR e MFC Maz. [curent]
n the ValueS. Mode Corect Scale | JUrised |Unused
= 0L Flaw Cantraller
Measured Actual — Zone Offset MFC tax ml/m
Clear Calibration Correct Offset |0 JUrused Set MFC Full Seale | 1—0.0
Carect Actual Scale Factor MFC Max. [current]
Mode Carrect Scale | [Unused IUnused
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