
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 19 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

International Journal of Environmental Analytical Chemistry
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713640455

Automatic Gas Sample Pressure Controller
T. A. Gosinka; R. L. Seitza

a Institute of Marine Science, University of Alaska, Fairbanks, Ak, U.S.A.

To cite this Article Gosink, T. A. and Seitz, R. L.(1979) 'Automatic Gas Sample Pressure Controller', International Journal
of Environmental Analytical Chemistry, 6: 3, 263 — 266
To link to this Article: DOI: 10.1080/03067317908071179
URL: http://dx.doi.org/10.1080/03067317908071179

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713640455
http://dx.doi.org/10.1080/03067317908071179
http://www.informaworld.com/terms-and-conditions-of-access.pdf


Intern. J &nrrron Aiml. Chem., 1979, Vol. 6. pp. 263-266 
0 Gordon and Breach Science Publishers Ltd.. 1979 
Printed in Great Britain 

Automatic Gas Sample Pressure 
Controller 
T. A. GOSINK and R .  L. SEITZ 

Institute of Marine Science, University of Alaska, Fairbanks Ak 99707 U.S.A. 

( R ~ L ~ P ~ v c ~  September 6, 197s) 

A system of an absolute pressure transducer, as a part of a wheatstone bridge and amplifier, 
with a servo controlled valve. automatically controls the pressure in a gas sample loop. The 
precision of samples controlled by this method is about i O . 2  "". The device is applicable to 
a number of analytical instruments such as gas chromatographs and infrared spectrometers, 
and should be suitable for aircraft use. 

KEY WORDS: Pressure transducer, gas sampling, GC, I R  

One of the critical steps for accurate and precise measurement of gases is 
the control of the size of the sample used. Sample loops for many 
applications provide suitable precision. However, for long term repetitive 
samplings, or systems sampling different sources, pumps, flow rates etc., 
additional controls, if not more frequent standard samples, are required. 
We have developed a system for gas chromatography which maintains the 
absolute pressure in the sample loop to about kO.2"; of the set point. 
The sample loop is mounted inside the analytical oven where the 
temperature is controlled to better than O.l"C, therefore sample size is 
constant ( f 0.03 7;)  with respect to temperature. Calibration of the sample 
loop and valve volume has been described by Cuddeback et al.' 

The flow scheme for the system is shown in Figure 1. This particular 
system time multiplexes four different sample sources and standard(s). The 
gases can be vented as shown for simplicity, or valved back to a closed 
system. Coarse valves after the pumps are necessary to reduce the pressure 
to the range of the- transducer and fine metering valve which is about 
i-40mmHg from the set point. The pressure sensor is the Unirneasure" 
Model P2 which is a relatively inexpensive piezo-resistive device with a 
resistance-pressure relationship of 0 N 138.4 + 0.205 P,, Hg (absolute), 
and is good up to about l000mmHg. Other models are available for 
higher pressures. The electronic system design (Figure 2)  will allow for the 
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Source Selector Valve Sample Loop 

FIGURE 1 Flow schematic for four different sources being pressure controlled 
Unimeasure"' transducer ( T ) ,  Wheatstone bridge amplifier ( WA) and servo mechanism 
P = pump, X =coarse control valve Whitney B-ORMZ. Precision valve on  servo = Nupro 
2SGD. 

by 
(S). 
ss- 

detection of 0.1 mm Hg change in pressure. Whole system response, how- 
ever, is slow enough so that the pressure control is coarser than this. The 
ten turn potentiometer is to control the point (or pressure) at which 
the wheatstone bridge will balance. Similar designs can be found in books 
on operational amplifiers such as Grame et aL2 

The precision valve is closed by the stepper motor if the pressure in the 
sample loop is too low; opened if it is too high. In this work the Nupro 
SS-2SGD valve was chosen so as to operate in the ranges of 10& 
200 ml/min flow rate and 5&250mm Hg pressure differential. Selection of 
a valve for other applications or control parameters requires the com- 
putation of the valve flow coefficient (C,) which is usually provided by the 
manufacturer in engineering rather than metric terms. 

Q Q = SCFM (ft3/min) C" = 
16.05(P: - P i ) '  P , ,  P ,  = PSIA 

T=450' + 'F T" 

In the design of the mechanical linkage between the stepper motor and 
the vernier end of the precision valve, it is important to provide both a 
slip clutch to avoid jamming and to allow for the travel of the valve stem. 

The control point can be measured on the Unimeasure" by switching it 
out of the system, and using a 43 digit (or better) digital ohmmeter. 

In our work where the coarse valves bring the various sources roughly 
into line, and there is not too much drift over short periods of time, only 
a few pulses to the stepper motor are required to stabilize the system. The 
maximum pulse rate of the XR220 is determined by the resistor to pin 1 
and the capacitor to pins 3 and 5 according to the formula F = + R - ' C - ' .  
Here R = 10 kohms and C = 5 pf so that F = lO/sec. Ninety-six pulses are 
required for one full turn of the precision valve. 
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FIGURE 2 Electronic schematic for pmsure control system. 
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The current cost of the Unimeasure electronic components and 
precision valve is approximately $900. The system should be applicable to 
other analytical procedures e.g., flow through infrared sample cells. Since 
the pressure is absolute, it should be adaptable to measurements made 
from aircraft where profound pressure changes will occur. 
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