
352&(66�,167580(176
0
2
,6
78

5
(

ZZZ�DPHWHNSL�FRP

0RGHO������6/5�IRU�6XSHU�/RZ�5DQJH�
0RLVWXUH�$QDO\VLV
Quartz-crystal Microbalance Technology: Accurate. Reliable. Verifiable. Response.

:HOFRPH�WR�WKH�1HZ�:RUOG�RI�
3URFHVV�0RLVWXUH�$QDO\VLV
The Model 3050-SLR provides 
extremely accurate measurement 
of trace levels of moisture in 
a gas through the use of a 
quartz-crystal oscillator sample 
cell. AMETEK is the leader in 
quartz-crystal technology which, 
for thirty years has offered 
significant advantages over other 
measurement techniques:

�  It is the most accurate trace 
moisture measurement 
technology available.

�  It responds far faster to both 
increasing and decreasing 
moisture levels.

�  It is specific to moisture in 
most applications.

�  It provides a much more 
rugged sensor.

 Because of these advantages, 
the quartz-crystal oscillator has 

become the industry standard 
for applications ranging from 
ultrahigh purity semiconductor 
gases to natural gas streams 
containing 30% H2S. Now the 
3050-SLR brings the benefits 
of quartz-crystal technology 
to a broad spectrum of low-
range moisture measurement 
applications.

'LUHFW�0HDVXUHPHQW�RI�
&RQFHQWUDWLRQ

The Model 3050-SLR measures 
moisture concentration directly 
in parts-per-million by volume, 
parts-per-million by weight, or 
mass-of-water per standard 
volume without additional 
pressure or temperature 
compensation. For customers 
who wish to convert concentration 
to dew/frost point, the 3050-SLR 
can be programmed for a live 
process pressure input or a fixed 
process pressure.

$FFXUDWH�DQG�5HVSRQVLYH

The accuracy of the 3050-SLR is 
an amazing ±0.03 ppmv or ±10% 
of reading, whichever is greater, 
over the calibrated range of 0.1 to 
2500 ppmv. Compare this to the 
typical accuracy of a hygrometer.

'HZ�SRLQW�FRQYHUVLRQV�DUH�UHIHUHQFHG�WR������SVLD�

     ALUMINUM-OXIDE 
 ACTUAL MODEL   ACCURACY
 PPMV 3050-SLR ±2O C FOR DEW 
 MOISTURE ACCURACY POINTS > -65O C  
   AND ±3O C FOR BELOW

 0.1 ±0.03 ppmv +72%/-43%  
   of reading
 1 ±10% of reading +59.6%/-38.2%  
   of reading
 5 ±10% of reading +52.4%/-35.2%  
   of reading
 10 ±10% of reading +30.9%/-24.0%  
   of reading
 20 ±10% of reading +29.3%/-23.0%  
   of reading

0RGHO������6/5�IRU�6XSHU�/RZ�5DQJH�0RLVWXUH�$QDO\VLV�
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The design of the 3050-SLR 
enables a speed of response that 
is far superior to other analyzers 
while consuming as little as 150 
sccm of sample gas. The reliability 
and stability of the QCM sensor 
completely eliminates the need 
for routine factory recalibration 
requirements. Your confidence 
in the analyzer’s performance is 
assured because every 3050-SLR 
has the ability to self-verify the 
QCM sensor’s responsiveness to 
moisture changes.

2Q�OLQH�9HUL¿FDWLRQ�$ELOLW\

The 3050-SLR is equipped 
with the ability to self-verify 
its accuracy and sensitivity to 
moisture. With a built-in zero 
module and internal moisture 
generator, the 3050-SLR gives 
you data you will have confidence 
in. On a programmed schedule or 
whenever you feel it’s necessary, 
you can route your process 
gas through the 3050-SLR’s 
internal zero gas generator and 
its internal moisture generator, 
giving you a zero reference and a 
span calibration standard based 

upon the actual process gas. 
The 3050-SLR automatically 
zeroes itself then compares its 
moisture measurement with the 
NIST-traceable known value of 
the internal moisture generator. If 
necessary, the analyzer can make 
small corrections to its calibration 
automatically. If a severe 
calibration problem exists, the 
analyzer will provide an alarm. With 
the 3050-SLR, you will always 
be confident that the analyzer is 
responsive to the moisture present 
in the sample gas.

$GGLWLRQDO�6DPSOH�6\VWHP�&RPSRPHQWV
In order to derive the full advantages of the Model 3050-SLR, a well-designed sampling system is necessary. 
AMETEK can supply a complete sampling system to include:

� )LOWHUV�  In-line or bypass filters to remove particulate from gas or liquid sample streams and small amounts 
of oil or other condensables from gas streams.

� 3UHVVXUH�5HGXFHU�� Required if sample sources are at pressures higher than 3.45 Bar (50 psi). Maximum 
input pressure is 200 Bar (3000 psi).

� +HDWHG�3UHVVXUH�5HGXFHU���Designed to prevent condensation of gases upon pressure reduction or to 
vaporize liquefied gas streams with boiling points not exceeding 40O C (104O F). Maximum input pressure is 
200 Bar (3000 psi). Suitable for NEC/CEC Class I, Division 1, Groups B/C/D, and CENELEC IIC T3 areas.

7KH�4XDUW]�&U\VWDO�6HQVRU
The heart of the 3050-SLR analyzer is a quartz-crystal microbalance (QCM) sensor 
and sampling system developed by AMETEK specifically for highly accurate 
moisture measurements. The sensor consists of a quartz-crystal disc coated 
with a hygroscopic polymer. As the amount of moisture sorbed onto the polymer 
varies, the mass of the QCM changes producing a corresponding change in the 
frequency of oscillation.
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1RQ�(TXLOLEULXP�
2SHUDWLQJ�7KHRU\�
RI�4XDUW]�&U\VWDO�
0LFUREDODQFH
Moisture sensors are 
notoriously slow because 
they need a long time 
to equilibrate, especially 
when drying down. Non-
equilibrium operation is a 
special technique developed 
as a means of improving 
a moisture sensor’s speed 
of response. It works by 
systematically cycling the 
sensor between the process 
gas and a dry reference gas. 
 During the process gas 
cycle (top, left), moisture 
molecules accumulate on the 
surface of the QCM sensor. 
During the reference gas cycle 
(bottom, left), these water 
molecules are swept off the 
surface of the sensor by the 
dry gas flow. Since there is 
no waiting for equilibrium, 
the system provides a 
measurement of moisture 
concentration every cycle. 
 The number of water 
molecules that accumulate on 
the surface of the sensor is a 
function of the difference in 
moisture between the process 
gas and reference gas. 
The analyzer compares the 
process gas with the known, 
dry reference as opposed to 
trying to measure an absolute 
value that only occurs once 
the equilibrium has been 
achieved. When a high 
moisture event occurs, the 
3050-SLR responds quickly 
to alert you to the problem. 
After the high moisture event 
passes, the non-equilibrium 
nature of the Model 3050-SLR 
means that no long dry down 
period is ever needed before 
you will get accurate sub-
ppmv measurements.
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3HUIRUPDQFH�6SHFL¿FDWLRQV
7HFKQRORJ\���4XDUW]�&U\VWDO�
0LFUREDODQFH

5DQJH�������WR�����SDUWV�SHU�PLOOLRQ�E\�
YROXPH��SSPY���5HDGRXW�FDSDELOLW\�LQ�
SSPZ��OE�PPVFI��PJ�1P���DQG�GHZ�
SRLQW�LQ�2)�RU�2&��UHTXLUHV�SURFHVV�
SUHVVXUH�DV�DQ�LQSXW�

5HIHUHQFH�*DV���&RQWLQXRXVO\�
SURGXFHG�XVLQJ�DFWXDO�VDPSOH�JDV

2Q�/LQH�9HUL¿FDWLRQ���,QWHUQDO�
PRLVWXUH�VRXUFH�ZLWK�1,67�WUDFHDEOH�
FDOLEUDWLRQ�HQDEOHV�RQ�GHPDQG�
YHUL¿FDWLRQ�RI�DQDO\]HU�DFFXUDF\�DQG�
UHVSRQVLYHQHVV�ZLWKRXW�XQLQVWDOOLQJ�
WKH�DQDO\]HU��9HUL¿FDWLRQ�IXQFWLRQ�
FDQ�EH�WULJJHUHG�UHPRWHO\�ZLWK�D�
YROWDJH�VLJQDO�

$FFXUDF\���������SSPY�RU������RI�
UHDGLQJ�IURP�����WR������SSPY�
ZKLFKHYHU�LV�JUHDWHU

5HSURGXFLELOLW\����������SSP�RU�
������RI�UHDGLQJ�ZKLFKHYHU�LV�
JUHDWHU

/LPLWV�RI�'HWHFWLRQ�������SSPY
0RLVWXUH�*HQHUDWRU�������SSPY�
QRPLQDO��FDOLEUDWLRQ�LV�1,67�
WUDFHDEOH

5HOLDELOLW\���1R�URXWLQH�IDFWRU\�
FDOLEUDWLRQ�UHTXLUHG�GXH�WR�KLJKO\�
VWDEOH�DQG�UHOLDEOH�QDWXUH�RI�4&0�
VHQVRU

4&0�5HVSRQVH�7LPH���1HDU�
UHDO�WLPH��&RPSXWHU�HQKDQFHG�
UHVSRQVH��ZKLFK�PD\�OHDG�WR�HUURUV��
LV�QRW�UHTXLUHG�WR�REWDLQ�TXLFN�ZHW�
XS�RU�GU\�GRZQ�UHVSRQVH�

6HQVLWLYLW\��������SSPY�RU����RI�
UHDGLQJ��ZKLFKHYHU�LV�JUHDWHU

$OORZDEOH�,QOHW�3UHVVXUH��������
WR������%DU�����WR����SVL��JDXJH�
�XS�WR�����%DU�>�����SVL@��ZLWK�
RSWLRQDO�SUHVVXUH�UHGXFHU��DQDO\]HU�
SHUIRUPDQFH�LV�LQGHSHQGHQW�RI�
SURFHVV�SUHVVXUH

([KDXVW�3UHVVXUH�����WR���%DU����WR����SVL�
6DPSOH�*DV�7HPSHUDWXUH����2�WR�
���2&����2�WR����2)���DQDO\]HU�
SHUIRUPDQFH�LV�LPPXQH�WR�FKDQJHV�
LQ�VDPSOH�JDV�WHPSHUDWXUH

*DV�)ORZ�5HTXLUHPHQWV��$SSUR[�����
VFFP��$SSUR[������VOSP�E\SDVV�ÀRZ�
IRU�LQFUHDVHG�VSHHG�RI�UHVSRQVH

$ODUPV���7ZR�FRQWDFW�FORVXUHV��
V\VWHP�DQG�GDWD�YDOLG�DODUPV�

2XWSXWV���,VRODWHG���WR����P$�DQDORJ�
VLJQDO��NH\ERDUG�VHOHFWDEOH�����ELW�
���������UHVROXWLRQ��56�����DQG�
56�����VHULDO�FRPPXQLFDWLRQ�SRUWV�
�VXSSRUWV�0RGEXV�578�

$PELHQW�7HPSHUDWXUH�/LPLWV������2�
WR���2�&����2�WR����2�)��

8WLOLW\�5HTXLUHPHQWV
��������9$&��������+]������:DWWV

� ,QVWUXPHQW�$LU�����WR�����SVL�
� ���WR���%DU�
$SSURYDOV�DQG�&HUWL¿FDWLRQV
8/�&6$�*HQHUDO�6DIHW\�5HTXLUHPHQWV
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� � 7KH�7��UDWLQJ�DSSOLHV�WR�DPELHQW�
WHPSHUDWXUHV�EHORZ���2&

� 5XVVLDQ�*RVVWDQGDUW�3DWWHUQ�$SSURYDO
� 5XVVLDQ�([�3URRI�&HUWL¿FDWLRQ��
�([G,,&7�;

(QFORVXUH
,3��

Model 3050-SLR for Super Low Range Moisture Analysis

INSTRUMENT AIR

SAMPLE INLET

SAMPLE EXHAUST

 Ø367.0
(Ø14.45)

  265
(10.43)

 295
(11.6)

 432
  (17)

  325
  (12.8)

502
(19.75)

with optional Junction Box
  Div 1: 755.7 (29.75)  
  Zone 1: 527 (20.75)

MM
(INCHES)


