

Equipment Specifications


Low Flow Ambient Air Sampler

These specifications describe the minimum acceptable quality and/or performance level of the equipment to be purchased.  Superior alternatives will be considered as compliant to the specifications.  Unless otherwise defined in these specifications, technical terms and testing procedures shall be interpreted as defined in Title 40 of the Code of Federal Regulations (CFR), Part 53.23.

A.  GENERAL SPECIFICATIONS

1.  
EQUIPMENT SPECIFICATIONS ‑ The California Air Resources Board proposes to purchase one (1) low flow ambient air sampler.  The sampler will pump ambient air into an evacuated Summa polished canister at a constant flowrate for a programmable number of hours.  After the sampling period the canister will be disconnected from the sampler and sent to a laboratory where its contents will be analyzed for the presence of airborne organic compounds in the ppb concentration range.  Each sampler must have the capability to maintain a stable flow of ambient air to the canister throughout the sampling period and meet the specifications for purity listed herein.  

2.
OPERATING AND SERVICE MANUALS ‑ Two (2) copies of the operating and service manuals shall be provided for each sampler.  Each manual shall contain installation, operation and maintenance procedures, detailed flow schematics, and complete electrical drawings.  Each manual shall also contain a complete list of spare parts and recommended spare parts storage levels.  The manuals shall give detailed instructions for the use of the delivered analyzers with all options.  The manuals shall be of the same quality as required by EPA for reference and equivalent ambient air quality analyzers.

3.
SHIPMENT ‑ The vendor shall ship the equipment no later than 120 days after receipt of a purchase order.

4.
ACCEPTANCE TEST ‑ Within ten days after equipment delivery, the acceptance test shall be initiated.  The acceptance test shall consist of checking the equipment for compliance with the requirements listed above and with those listed under "PHYSICAL SPECIFICATIONS" and "PERFORMANCE SPECIFICATIONS".  The duration of the acceptance test shall be 8 days minimum and 60 days maximum.

If the equipment does not meet the specifications listed, the  vendor will have one opportunity to repair or replace the      equipment to cure all defects.  The equipment will be returned to  the vendor freight collect.  The vendor will have 30 days after the original receiving date or 30 days after being informed of any defect (whichever is later) to deliver acceptable units.  The vendor will be responsible for repair of all defects whether or not the defects were initially declared by the purchaser.

After the vendor has repaired or replaced the equipment to eliminate the cause for failure, acceptance testing will again be initiated.  Should the equipment again fail to comply with specifications, the Purchaser may proceed under the General Provisions of the bid and Contract Rights and Remedies of State for default.

 5.

PAYMENT ‑ Upon presentation of the invoice and after passing the acceptance test, the equipment will be paid for.  Any credit for prompt payment will be based on the date of acceptance or the date the invoice is received, whichever is later.

 6.

GUARANTY ‑ The vendor shall provide a written guaranty covering the equipment, including components and parts, and field service.  The guaranty period shall be one year and shall begin on the date of acceptance.  In the guaranty, the vendor shall agree to the following conditions:

a.
The equipment shall comply with all the specifications listed  herein.

b.  
If failure of the equipment occurs during the guaranty period, and application of routine troubleshooting procedures described in the operating and service manual identifies the malfunction component or part, the vendor shall ship the replacement component or part at no cost and within 72 hours of notification.

c.  
In the event equipment develops a malfunction during the guaranty period which cannot be solved by the application of routine troubleshooting procedures described in the operating and service manual or by component or part replacement, the vendor shall send trained service personnel to repair the equipment.  The purchaser shall have the option of returning the equipment, at vendor's expense, to the vendor's repair facility.  In either case, the vendor shall deliver the equipment to the purchaser within 21 days after the initial date of notification, or provide operational, equivalent equipment  within the same 21 day period, for use as a   substitute until the  original equipment has been repaired.

d.
The vendor shall agree to supply spare parts for the equipment for at least 7 years following the date of acceptance.  The vendor shall agree to ship replacement parts to the purchaser within 30 days after receiving a parts order.

e.  
The vendor shall guarantee all replacement parts to be of equal  or superior quality to parts in the original unit.  

f.  
The vendor shall pay for shipment of replacement or defective  components, part, or equipment to and from the vendor's repair  station during the applicable guaranty period.

7.
PRE‑PURCHASE INSPECTION ‑ Prior to issue of the purchase order the proposed vendor shall, at the option of the purchaser, deliver to the ARB a working unit for inspection and test.  The vendor shall have 30 days to deliver the unit after written request.  The unit delivered for inspection shall be the same as the bid unit(s) with all specified options.  The pre‑purchase inspection shall not exceed 30 days.

B.

PHYSICAL SPECIFICATIONS ‑ These specifications describe the minimum  acceptable quality or performance level of the equipment.  Superior alternatives will be considered as compliant to specifications.

1.
Each sampler shall be constructed in a complete, professional and safe manner.  All operational components shall be completely enclosed with no exposed wiring, printed circuit boards or electrical components.

2.
Each sampler shall be modular in design and shall be  rack mountable in a 19" wide by 25" deep relay rack.  Hardware necessary for rack mounting in a 19" wide instrument rack shall be included.

3.
The total weight of each sampler shall not exceed 45 pounds.

4.
The external dimensions of each sampler shall not exceed 13" (H) x 19" (W) x 22" (D).

      5.  
The AC input power cord shall be 3 conductor and at least 8 feet in length and enter each sampler at the rear panel.  The connectors shall be wired so that the "hot" terminal (black wire) is connected to the brass terminal throughout.  The supply voltage shall be nominal, 115 +/‑ 10 VAC, 60 +/‑ 3 Hz, single phase.

6.
Each sampler shall be supplied with a pump with inert components (such as stainless steel and teflon) which will not alter the air sample collected.  The pump shall have a base and shock mounts.                                         

7. 
Each sampler shall be equipped with a dot matrix printer mounted on the front panel.

8.
Each sampler shall be equipped with a key pad mounted on the front panel to access and control the micro processor.  The keypad shall have numerical keys (0 through 9) and the necessary function keys to program and control the operation of the sampler.

9.
Each sampler shall be equipped with a back lighted liquid crystal display at least two lines by twenty characters.  Character height shall be at least 0.190 inches.

10.
Each sampler shall be micro processor controlled, including a programmable real time clock and menu driven software to control the flowrate to the canister and the start and stop times of the sampler.

11.
The flow system in each sampler, i.e. any component that comes into contact with the sample, including pressure transducers, shall be constructed of non‑reactive material:  stainless steel, clean teflon, viton or equivalent.  All tubing and fittings shall be stainless steel Swagelok, Parker‑Hannifin or equivalent.

12.
Ambient air inlet and outlet ports shall be located at the rear of the cabinet.  The outlet fitting shall be 1/8 inch, and the inlet fitting 1/4 inch stainless steel Swagelok, Parker Hannifin or equivalent.  

13.
All switches, flow controls, valves and indicators shall be on the front panel.  

    
14.
Each sampler shall be equipped with a mass flow controller  to maintain a constant, steady flow of ambient air to the canister during the sampling period.  Outlet pressure varies from a vacuum to 30 psig.  

15.
Each sampler shall be equipped with an RS-232 plug at the rear of the chassis.

16.
Each sampler must be clean and decontaminated from a variety of chemicals.  Upon receipt, as part of the acceptance testing referred to in Paragraph 4 under "General Specifications", each sampler will be tested for purity by analyzing the content of the air output from each unit for the presence of aromatic and halogenated hydrocarbons while "zero air" is sampled at the inlet.  A Gas Chromatograph will be used for this analysis.  A list of these compounds will be furnished upon request.

C.
PERFORMANCE SPECIFICATIONS ‑ These specifications describe the minimum acceptable quality or performance level of the equipment.  Superior alternatives will be considered as compliant to specifications.

1.
Each sampler shall be equipped with menu driven software to accept operating parameters and display system information.  System commands and variables shall be entered through the front panel keyboard or through the RS-232 port by a remote computer.

Function keys shall be provided to scroll through the system menu, increment or deincrement numeric variables, branch to sub-menus, enter commands and clear messages.

2.
The following operational parameters shall be accessible and displayed on the front panel display or on a remote computer monitor (via RS232) upon command:

a.  Current time and date.

b.  Pre-purge delay time.

c.  Flowrate set point.

d.  Pump pressure.

e.  Canister Pressure.

f.  Beginning and ending canister pressure.

g.  Average flowrate.

h.  Total elapsed time.

i.  Power failure errors.

j.  Sampling schedules.

k.  System temperature.

l.  Total sample volume for each channel.

m.  Run reschedule information.

n.  Flowrate error data.

3.
The constant flowrate of ambient air through each sampler to 
the canister shall be adjustable between 0 and 20 cc/min.

4.
The sample flowrate shall not vary more than +/‑ 2% from the set point while operated in an environment within a temperature range of 20 deg C to 30 deg C.

5.
The sampler shall operate within all specifications listed herein while experiencing line voltage variations from 105 to 125 VAC.

6.
The sample flowrate shall not vary more than +/‑ 2 cubic centimeters per minute (ccm) at a sample flowrate of 8 ccm when the ambient temperature varies between 15 deg C and 35 deg C.  A change in ambient temperature of +/‑20 deg C from 25 C shall not cause a permanent change in the sample flowrate. 

7.
The sampler shall have the capability to display flowrate error information if the flowrate to any canister varies by more than +/- 10% from the set flowrate for more then 2 minutes during a scheduled sampling period.

8.
The flow indicating display shall be accurate to within +/‑ 0.25% of full scale.

9.
The accuracy of the real time clock shall be equal to or better than +/- 1 minute per month.

10.
Each sampler shall be equipped with a two-way (input - output) RS-232 interface port to enable the remote control and monitoring of the operation of the sampler.  Access to the sampler through the RS-232 port shall enable remote control (via a modem, telephone line and a computer) of all the functions of the sampler available from the front panel (i.e., all functions and controls available at the front panel shall be available on a computer via the RS-232 port), except the "ON-OFF" power switch function.

11.
The accuracy and linearity of the flow controller shall be equal to or better than +/- 2% of full scale.

12.
The accuracy of the pressure transducer shall be equal to or better than +/- 1% of full scale.

13.
Each sampler will be tested for the presence of those hydrocarbons described in Paragraph B.15 while a known, pure "zero air" is passed through each sampler, air exiting the sampler at the outlet port will be analyzed with a gas chromatograph.  The concentration of each compound shall not exceed 0.1 ppb.

14.
To comply with the purity requirements in Paragraph C.7 above, it has been found that by using an ultrasonic cleaning technique, on all the stainless steel fitting and parts which will contact the sample, the specified levels of purity can be achieved.

a.  
The Ultrasonic cleaning steps are listed below in the order of application:

1)  
One wash using a standard liquid detergent.

2)  
Three rinses using distilled dionized water.

3)  
Three rinses with acetone‑free absolute methanol.

            4)  
Bake‑out in an oven at 200 c for 12‑ 16 hours.

b.  
If the sampler is equipped with a pump that has a stainless steel bellows assembly, the following procedure should be used to clean the pump parts that will contact the sample:

1)  
Three flushes with 100 ml acetone‑free, absolute methanol.

2)  
Disassemble parts and blow dry with zero air.

3)  
Reassemble pump and purge pump for 4 to 6 hours with dry zero air.

4)  
If the application of the cleaning procedures outlined in 1, 2, and 3 do not sufficiently clean the pumps, those pump parts that can be, should be cleaned in an ultrasonic cleaner using the procedure listed in paragraph 8.a above.

15.
To establish the level of purity achieved by the vendors cleaning process, the vendor may ship one representative sampler to the Air Resources Board (ARB), Sacramento Laboratory for testing and analysis of purity.  The representative sampler will be tested using the testing procedure described in Paragraph C.7 above and the results reported to the vendor.  In the case the sampler does not comply with the purity requirements listed herein, ARB laboratory staff will consult with the vendor's personnel to solve the contamination problem, either to revise the cleansing process or the design of the sampler submitted for testing.

16.
The vendors representative sampler may be sent to the ARB laboratory for purity testing three times and if, after three attempts, the results of the testing show the sampler not to comply with the purity specifications listed in paragraph C.7, the sampler will have failed the acceptance test and action to reject the equipment will be initiated as described in paragraph A.4.

