
Setup Menu 1. Sensor Factor.  Cat ibrat ion Tvoe
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Option 1, "sensor Factor"
As appt icabte, change the Sensor Factor from i ts defautt  vatue of 1.000 to the vatue provided by the MFC or MFM
manufacturer [see Using Sensor Factors).

Option 2, "Cat. Type"
This opt ion changes the sampte type being disptayed. Toggtes between "std."  (standardized readings)and "vot."
[votu metr ic read ings].

Option 3, "Low Bat Shutoff"
When "0n" the DryCatturns off  when running on internal battery and the battery vottage is [ow.

Setup Menu 2, Readinq Tvpe. # in Averaqe & Minutes/Readinq
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Option 1, "Reading Type"
Toggtes between "Cont."  (cont inuous auto-read) and "Burst" (performs cont inuous auto-read, then stops afterthe
quant i ty in averaging sequence is reached las programmed in Setup Menu 2, Opt ion 2, # inAverage]).

0pt ion 2,"# tn Average"
changes the quant i ty in an averaging sequence (consecut ive readingsl f rom 1 -1 00.

0pt ion 3, "Min./Reading"

Specif ies the t ime interva[ [ in minutes) between f tow readinqs.

Setup Menu 3. Pres. Units.  Temp. Units.  Temo Corr.
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Opt ion 1, "Pres. Units"
This opt ion attows you to toggle between mmHg, mBar, kpa and pSl.

Option 2, "Temp. Units"
This opt ion al lows you to set the temperature units for o F or o C.

Option 3, "Temp. Corr."
This opt ion is used to set the standardizat ion temperature for indicat ing standardized f low rate.



Setup Menu 4, Date. Time & Batterv Vottage
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Th i s  menu  has  an  a t t e rna te  nav iga t i on  me thod .

Wi th in  t h i s  menu ,  use  the  Fwd  and  Back  a r rows  to  se tec t  each  op t i on ,  such  as  Mon th  o r  Day .  To  change  a  se tec ted
opt ion,  use the Up/Down arrows.  Date and t ime formats are speci f  ied us ing Setup Menu 5,  Date and Time Formats.

0pt ion 1,  Date
This opt ion a l lows you to set  the date.

Opt ion 2,  T ime
This opt ion at lows you to set  the t ime.
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Option 1, "Date"
Toggtes between "MT/DTAR" or "DT/MT/yR" date format.

Option 2, "Time"
Toggles between "AM/PM" or "24 Hr" t ime format.

Option 3, 'Auto Off"
Toggtes between "Enabte" or "Disable" 65-minute auto-shut off .

PTV stands for  Pis ton Tare Vatue;  th is  is  the amount  of  gas that  passes around the p is ton dur ing measurement .  At t  B ios
cat ibrat ion equipment  has a factory set  Pis ton Tare Vatue that  is  s tored in  the memory of  the DryCat  ceL.  The vatue is
typ icat ty  very smal t :  0 .008 ccm for  the ut t ra low fLow cet ts ,  0.1 ccm for  low f  low cet ls ,  0 .2 ccm for  medium f tow ce[ [s  ano
1.4 ccm for  the h igh f tow cel ts .  We adjust  for  th is  teakage by adding the Piston Tare Value [PTV) to the measurements.

0n our  h ighest  accuracy inst ruments we a l tow for  the adjustment  of  the Piston Tare Vatue wi th the p is ton Tare Vatue
Mutt ip t ier  IPTVM).  When using the inst rument  wi th gas species other  then a i r  or  n i t rogen,  the motecutar  behaviors
of  these gases may degrade the Piston Tare Vatue.  For  h ighest  accuracy,  the inst rument 's  Pis ton Tare Vatue [pTVl
can be adjusted.  Adjust ing the Piston Tare Vatue is  accompt ished by enter ing a new Piston Tare Vatue Mut t ip t ier  IpTVMJ.
The Piston Tare Vatue Mut t ip t ier  is  mut t ip t ied to the Piston Tare Vatue and used to adjust  the measurement ;  the defaut t
vatue for  a i r  and n i t rogen is  1.000.  The Piston Tare Value Mut t ip t ier  (PTVM] can be set  to  any vatue f rom 3.000 to 0.2000.

For f  lows above 20 ccm, a new a Piston Tare VaLue Mutt ip t ier  IPTVM] value can be catcuLated by us ing the v iscosi ty  of
the gas being measured and accurate resut ts  wi t t  be obta ined.  Catcutate the PTVM by tak ing the rat io  of  the v iscosi ty
of  n i t rogen to the v iscosi ty  of  the gas under test .  For  exampte,  to  cal ibrate hydrogen consider  the fot lowing:  at  0 0C,
thev i scos i t yo f  n i t r ogen i s165 .31  m ic roPo ise ,and thev i scos i t yo f  hyd rogen i s83 .21  m ic roPo ise .Exp ress theseas
165.31183.21,  or  1.987,  and enter  1.987 as the Piston Tare Value Mut t ip t ier  IPTVMI for  th is  cet t .

When measur ing at ternate gases at  f tows beLow 20 ccm, or  for  absolute best  accuracy,  i t  may be necessary to
per form a dynamic leaktest  us ing the gas undertest .  Contact  Biosfor informat ion on th is test .
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Option 1, "PTV" Piston Tare Vatue
This is the unique piston tare vatue of a part icutar fLow cet l . .  l t  is factored into each fLow reading for
[eakage-independent measurements. The piston tare va[ue is factory-set and non-adjustabl.e.

Option 2, "PTVM" Piston Tare Vatue Muttiptier
This is the adjustabte piston tare vatue mutt ipt ier used to adjust the piston tare vatue to enhance accuracy at Lower
ftows when using gasses other than ni trogen or air .  The piston tare value mutt ipt ier 's factory sett ing is 1.000,
a t though i t  may be  changed to  anyvatue  be tween 0 .200 and 3 .00  i f  gasses  o ther then a i r  o r  n i t rogen are  used.

Using Sensor Factors

When  ca l i b ra t i ng  an  MFC o r  MFM us ing  a  su r roga te  o r  p roxy  gas  lmean ing  the  MFC o r  MFM was  o r i g i na t t y  ca t i b ra ted
by the manufacturer  for  a gas other  than what  you are current ty  us ing) ,  the reading of  the ML-800 can be scated bv the
Sensor Factor  to  at low for  th is .

To enabte your  ML-800 to scate i ts  actuaI  f tow measurements to match the adjusted f tow f rom the MFC or  MFM, input
the  senso r  f ac to r  i n to  t he  ML-800  be fo re  ca t i b ra t i ng  t he  MFC o r  MFM l see  SETUP -  Read ings ) .

T h e S e n s o r F a c t o r i s d i s p t a y e d o n t h e r u n s c r e e n o f  t h e M L - B 0 0 a s S F X . X X X .  T h e d e f a u t t s e t t i n g i s l . 0 0 0 .  B e c a u s e a
sensor factor  other  than your  ML-800's defaul t  vatue of  1.000 modi f ies the actuaI  f  low to a " repor ted"  f low make sure
to  change  th i s  se t t i ng  back  to  1 .000  when  a  ca t i b ra t i on  i nvoLv ing  the  use  o f  a  senso r  f ac to r  i s  comp te ted .

Leak Testing

To ensure proper funct ion of  the ML-800 annuaI  factory cal . ibrat ion is  recommended.  However,  a qual . i ty  assurance
set f - test  feature is  prov ided to ver i fy  proper in tegr i ty  of  the f tow cet t .  l t  is  recommended that  the seLf-check leakage
test  be conducted per iodicat ty  as par t  of  an ongoing quat i ty  assurance program. Passing the teak test  does not  ensure
proper funct ion of  the ML-800,  a l though i t  does ensure that  to tat  [eakage is  wi th in the product 's  aI towable t imi ts .  The
[eak test  may take as [ong as 6 hours or  more to comptete per  f i t t ing.  Since the leak test  may take severaI  hours,  i t  is
recommended to ptug the charger  in to the base dur ing the teak test  to  prevent  uni t  f rom turn ing of f .

When per forming the leak test  procedure note the in tet  and out tet  leakage.  l f  the in tet  and out tet  Leakage do not  agree
wi th in 50% of  each other ,  assure that  the in l .e t  and out tet  F i t t ings are t ight ,  then repeat  the teak test  procedure.  l f  the
problem pers is ts ,  ptease contact  Bios.

The  max imum [eakage  I im i t s  a re  . 200  ccm fo r  t he  ML-800 -10 ;  1 .000  ccm fo r  t he  ML-800 -2L ;  and  3 .000  ccm fo r  t he
ML-800 -44 .  l f  t he  t eakage  exceeds  the  max imum t im i t s ,  r epea t  t he  t eak  tes t  p rocedu re .  l f  t he  p rob tem pe rs i s t s ,
p lease  con tac t  B ios  f o r  ass i s tance .  Due  to  t he  l ow  l eakage  o f  t he  ML-800 -3 ,  t he  se t f  t eak  t es t  i s  no t  recommendeo .

To Init iate the Leak Test
1.  Place the ML-800 on a f ta t ,  v ibrat ion- f ree sur face.

2 .  Wh i te  i n  t he  "Ma in  Menu"  i ns ta l . L  t he  l eak  t es t  cab te  I i ncLuded  w i th  t he  ML-800  base  un i t )
be tween  the  9 -p in  ML-800  Base  connec to r  and  the  g -p in  ce [ [  connec ro r .
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3.  From the "Main Menu" remove the cett  and select "Leak Test"



4. After a leak test is in i t iated, the disptay wit [  read:
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5. Ptace the leak test p[ug over ei ther the inlet  or the out let  port  f i t t ing on the ML-800 f tow cel. l . .

6.  Invert  the ML-800 f tow ce[t .

7.  Push any key to commence the leak test.  At this point the ML-800 wit t  t ime the descent of
the piston. The teak test may take up to 6 hours to comptete. The disptay wit l  read:
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8. l f  the test is compteted successfutty a leakage rate wit [  be disptayed. The disptay wit t  appear simitar to the fot towing:
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9. Repeat the procedure with the leak test port  cap over the opposite port  f i t t ing.

Inverted Cell

Leak Test Plug
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Annual Maintenance and Calibration

Your ML-800 is engineered to provide years of reliable service, with appropriate care and maintenance. Bios  
recommends an annual calibration by our ISO 17025–accredited laboratory, to help ensure the best possible flow 
measurements and to provide an audit trail for those applications subject to regulatory requirements. If you should  
encounter any problems with your ML-800, immediately contact Bios Customer Service and provide a detailed  
description of your situation, including ML-800 model and serial number, information about the flow source  
and the current calibration setup, environmental conditions during the test, the flow point or points that you’re  
checking and an explanation of the issue you’re experiencing.

Recertification
Your ML-800 primary piston prover is a precision measuring standard comprised of moving parts that are machined  
to extremely close tolerances. Additionally, various environmental factors, product wear, drift of the temperature  
sensors and pressure transducers, or inadvertent damage may adversely affect your ML-800’s measurement accuracy 
or general performance.

For these reasons, Bios highly recommends having your ML-800 annually verified by our ISO 17025–accredited  
laboratory in order to ensure its measurement integrity. For those applications subject to regulatory or ISO require-
ments, verification by our accredited laboratory provides you with a defensible audit trail of the highest quality.

As the ultimate quality assurance measure, as well as to keep your ML-800 in top condition and updated with the latest 
hardware and firmware upgrades (as available), Bios offers our elective Recertification program. Recertification is an 
intensive service and calibration package that provides pre- and post-dynamic flow comparisons against our Proven 
DryCal Technology lab standard; complete product refurbishment - including cleaning of the piston and glass assembly, 
installation of any available upgrades and other routine and preventative maintenance items; and full dimensional cal-
ibration, comprised of 20 or more tests using precision instruments and gauges, such as depth and laser micrometers 
and a temperature bath. When completed, you receive NIST-traceable, ISO 17025-, ANSI Z-540- and NIST Handbook 
150-backed calibration certificates.

Recertification includes a 90-day service warranty should any related labor or parts replacements prove faulty.

Due to the intensive nature of our ML-800 Recertification, the time spent within our New Jersey facility during this 
process is generally fourteen days, beginning from the day we receive your product.

For a detailed explanation of our Recertification process, our laboratory and our accreditation, please visit our  
website at www.biosint.com and visit the Service & Support page.
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Sending Your ML-800 to Bios
Please contact Bios for an RMA (return merchandise authorization) number before sending your ML-800 to our  
factory for elective Recertification or other service. You can get an RMA number through our automated web-based 
system at at www.biosint.com/ContactUs/rmaform.aspx; by emailing service@biosint.com; or, by calling us directly at 
973.492.8400. Please make sure to check out our Bios Quality, Service and Calibration document located through the 
Service & Support page on our web site. This document provides full RMA procedures and other useful information  
to assist you in this important process.

Sending your ML-800 to Bios without an RMA number may result in return of the instrument without inspection or a 
substantial delay in service turnaround time.

When requesting your RMA number, provide your ML-800 model, serial number and revision level. Also, describe any 
product issues you may be experiencing. Please keep in mind that Bios will not begin evaluation and service of your  
ML-800 until you have accepted and approved, in writing, our formal RMA quote for service. This protects both you  
and Bios during this process and ensures a fair and efficient service experience.

If sending your ML-800 for repair or evaluation (rather than elective Recertification), please contact Bios for technical 
support or troubleshooting assistance prior to shipping the unit. We will first attempt to resolve the situation over the 
phone or via email. If you’ve provided us with a detailed description of your ML-800 issue and application details and 
we’re unable to resolve the situation by telephone or email, we’ll issue you an RMA number for the prompt return of  
your ML-800 for evaluation.

Please note that Bios will make every attempt to verify your issue, as we want you to get the most out of your ML-800. 
However, if we are unable to detect a product issue or if we determine that the issue is application-related rather than 
product-related, we reserve the right to charge an evaluation fee. 

Shipping
When shipping your ML-800, please ensure that the packaging is adequate to protect the instrument. Whenever  
possible, your ML-800 should be shipped in its original packaging or within a hard case, such as a Pelican carrying 
case (available for purchase from Bios). We highly recommend using a standard freight carrier (e.g., FedEx, UPS)  
that supplies tracking numbers and insuring the product against damage in transit.

Bios is generally not responsible for freight cost associated with shipments to and from Bios, except in certain  
instances; please contact Bios for information before initiating a shipment.

Bios is not responsible for damage that occurs during shipment.

Storage
If you need to store your ML-800 for an extended period, please follow these guidelines:

 Always store it in a clean, dry place.

If possible, leave it attached to its AC power adapter/charger while in storage.

If your ML-800 cannot be attached to its AC power adapter/charger while in storage:

 �Fully charge it before extended storage. If the battery isn’t fully charged prior to storage,  
it might be permanently damaged.

�Fully charge it at least once every three months.

 �When removing your ML-800 from storage, recharge the battery for at least 12 hours prior to use. 
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Bios Met Lab Series ML-800 Specifications 

Interchangeable Flow Cell Models:

Part Number ML-800-3* ML-800-10 ML-800-24 ML-800-44

Model ML-800 Ultra  
Low Flow Cell

ML-800 Low  
Flow Cell

ML-800 Medium 
Flow Cell

ML-800 High  
Flow Cell

Flow Range 0.5—50 sccm 5—500 sccm 50—5,000 sccm 500—50,000 sccm

Accuracy,  
Standardized

±0.25% 0.5-50 sccm 
± 0.002 sccm

±0.15% ±0.15% ±0.15% 

Time Per Reading 1—60 seconds 3—135 seconds 3—90 seconds 1—35 seconds

Weight 80 oz/2300 grams 85.1 oz / 2412.5 g 86 oz / 2439.3 g 88.4 oz / 2507 g

Specifications based on averaged readings. Accuracy is stated as a percent of reading (including standardization, if applicable). 

Basics:

Dimensions: Cell Model 3: (H x W x D) 9 x 4 x 6.5 in / 258 x 102 x 165 mm  
Dimensions: Cell Models 10, 24, 44:  (H x W x D) 10.15 x 4 x 6.4 in / 258 x 152 x 102 mm  
Weight: Base 43.5 oz / 1233 g  
Gas Compatibility Non-corrosive, non-condensing, non-combustible gasses. Less than 70% humidity. 

Usage:

Flow Mode: Suction and Pressure  
Configuration: Base with modular, interchangeable flow cells (four) 
Temperature & Pressure Sensors: Yes, in the flow stream of each interchangeable flow cell  
Reading Modes: Single, Auto or User-Specified Burst  
AC Adapter/Plug: 12V DC, > 500 ma, 2.5 mm, center positive, North American standard, others available  
Battery Type: 6 volt lead acid.  
Inlet and Outlet Fittings: Swagelok™  
Ambient Temperature: 15–30° C  
Storage Temperature: 0–70° C  
Ambient Humidity: 0–70%, non-condensing  
Display: Backlit LCD  
Operating Pressure (Absolute): 15 PSI  
Data Port: Serial  
Warranty: 1 year; battery 6 months

Bios highly recommends annual Recertification (product maintenance, pre and post dynamic flow comparisons and  
full dimensional calibration). This is elective and is not included as a warranty item.  

All specifications are subject to change. Please contact Bios or visit our web site at www.biosint.com for  
the most current product information. 

*ML-800-3 Cell requires release 2.08 firmware or higher installed in base
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Limited Warranty
The Bios Met Lab Series ML-800 is warranted to the original end user to be free from defects in materials and workmanship under normal use 
and service for a period of one year from the date of purchase as shown on the purchaser’s receipt. The Bios Met Lab Series ML-800’s battery is 
warranted for six months from the original purchase date. If the unit was purchased from an authorized reseller, a copy of an invoice or packing slip 
showing the date of purchase may be required to obtain warranty service.

The obligation of Bios International Corporation under this warranty shall be limited to repair or replacement (at our option), during the warranty 
period, of any part that proves defective in material or workmanship under normal use and service, provided the product is returned to Bios  
International Corporation, transportation charges prepaid.

Notwithstanding the foregoing, Bios International Corporation shall have no liability to repair or replace any Bios International Corporation product: 

1.	� That has been damaged following sale, including but not limited to damage resulting from improper electrical voltages or currents,  
defacement, misuse, abuse, neglect, accident, fire, flood, terrorism, act of God or use in violation of the instructions furnished by Bios  
International Corporation; 

2.	� When the serial number has been altered or removed; or,

3.	� That has been repaired, altered or maintained by any person or party other than Bios International Corporation’s own service facility or a  
Bios authorized service center, should one be established.

This warranty is in lieu of all other warranties, and all other obligations or liabilities arising as a result of any defect or deficiency of the product, 
whether in contract or in tort or otherwise. All other warranties, expressed or implied, including any implied warranties of merchantability and  
fitness for a particular purpose, are specifically excluded.

In no event shall Bios be liable for any special, incidental or consequential damages for breach of this or any other warranty,  
express or implied, whatsoever.

Bios International Corporation 
10 Park Place 
Butler, NJ, USA  07405

Phone: 973.492.8400 
Toll Free: 800.663.4977 
Fax: 973.492.8270

Email: sales@biosint.com 
web: www.biosint.com

© 2011 Bios International Corporation   MK01-33 Rev J 


