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Preface 
Internationnl Enerev Agency 

?he International Energy Agency @A) was established in 1974 within the framework of the 
Organization for Economic Co-operation and Development (OECD) to implement an International 
Energy Programme. 

As one element of the Intemational Energy Programme, the participants undertake co-operative 
activities in energy research, development and demcmtration. A number of new and improved 
energy technologies which have the potential of making significant cantributions to ow energy needs 
have been identified for collaborative efforts. ?he IEA Committee on Energy Research and 
Development (CRD), assisted by a mall secretariat staff, cuordinates the energy research, 
development and demonstration programme. 

Enerrrv Conservation in Buildinps and Communitv Systems 

?he IEA sponsors research and development in a number of areas related to energy. In the area of 
energy conservation in  building^ the IEA is sponsoring various exercises to more accurately predict 
the energy use of buildings, including: 

comparison of existing computer programs 
building monitoring 
comparison of calculation methods, ventilation and air quality 
studies of occupancy 

Sixteen countries and the Centre of European Countries (CEC) have elected to participate in this 
area and have designated contracting parties to the Implementing Agreement that covers 
collaborative research in this area. Participation was not resuicted solely to governments, but a 
number of private organization& universities and laboratories were selected as contracting parties. 
This brought a much broader range of expertise to projects in various areas of technology. The IEA 
recognizes the importance of associating industry with government-sponsored energy research and 
development, and every effort is made to encourage this trend. 

The Executive Committee 

Overall control of the R&D programme Energy Conservation in ~ui l&ngs and Community Systems 
is maintained by an Executive Committee, which not only monitors existing projects but identifies 
new areas where collaborative effort may be beneficial. The Executive Committee emres  that all 
projects fit into a predetermined strategy without unn- overlap or duplication, but with 
effective liaison and communication. The Executive Committee has initiated the following projects 
to date: 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

Load Energy Determination of Buildings 
Ekistics & Advanced Community Energy Systems 
Energy Conservation in Residential Buildings 
Glesgow Commercial Building Monitoring * 
Air Infiltration and Ventilation Centre 
Energy Systems &Design of Communities * 
Local Government Energy Planning * 
Inhabitant Behaviour with regard to Ventilation * 
Minimum Ventilation Rates * 
Building W A C  Systems Simulation 
Energy Auditing * 
Windows and Fenestration 
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Fnergy Management in Hospitals 
Condensetion and Fnergy * 
Fnergy Efficiency in Schools 
BEMS 1 - User Interfaces & System Integration 
BEMS 2 - Evaluation & Emulation Techniques 
Demand Controlled Ventilating Systems 
Low Slope Roof Systems 
Air Flow Pattern 
Thermal Modelling of Buildings 
Design of Energy Efficient Communities & Uhan Planning 
Multizone Air Flow Modelling 
Heat-, Xi-, Moishlre Transfer in New Retmfitted Insulated Fnvelope Parts 
Real Time Simulation of HVAC-systems for Building Optimisation, Fault Detection 
and Diagnos's 

(* denotes completed projects) 

Annex 18 - Demand Controlled Ventilating Svstems 

The subject of indoor and outdoor air quality has generated a great deal of attention in many 
countries. Areas of concern include outgmhg of building materials as well as occupant-generated 
pollutants such as carbon dioxide, moisture and odours. 

Progresshas also been made towards addressing i w e s  relating to the air tightness of the building 
envelope. Indoor air quality studies indicate that belt& control of supply flow rates as well as the air 
distribution pattern within buildings are. necessary. One method of maintaining good indoor air 
quality withcut extensive energy consvmption is to control the ventilation rate according to the 
needs and demands of the occupants, or to preserve the building envelope. This is accomplished 
through the use of demand controlled ventilating (DCV) systems. 

The specific objective of Annex 18 is to develop guidelines for demand controlled ventilating 
systems based on state of the art analyses, case studies on ventilation effectivenes, and proposed 
ventilatim rates for different users in domestic, office, and school buildings 

To fulfil this objective, the work was divided into the following subtaskx 

Subtask A Review of existing technology 

Subtask B1 Long term testing of the performance of swlsors in laboratory and field 

B2 Trials in unoccupied test buildings or test rooms 

B3 Field trials in occupied buildings 

Subtask C Preparation of a source book on design and operation of demand controlled 
ventilating systems 

The activities of Annex 18 are. a follow-up to the work undertaken by Annex 9 to establish minimum 
ventilation rates for buildings. 
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Annex 18 - Partici~ants 

'Ihe participants will undertake a cuordinated effort, involving the sharing of activities within the 
Subtnsks. Each participant will deliver a prcduct of its own to provide mpport to all Subtasks ?he 
participating countries are: 

Belgium 
Canada 
Denmark 
Federal Republic of Germany 
Finland 
Italy 
'Ihe Netherlands 
Norway 
Sweden 

Switzerland 

leader of Subtask B3 

leader of Subtask A 

leader of Subtask B2 

operating agent 
leader of Sub& B1 and C 

IEA Annex 5, Air Infiltration and Ventilation Centre (ANC), will act as a vehicle for disseminating 
the res~lts of Annex 18. 
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1. Introduction 
The work undertaken in Subtask A provides an essessnent of existing technologies and current 
knowledge about Demand Controlled Ventilating (DCV) Systems. 

With regard to the specific goals of Annex 18 and the ongoing research work, a demand controlled 
ventilating system is defmed in the following way: 

A DCV system is a ventilation system in which the airflow rate is governed by 
airborne contaminants 

- An automatic DCV system is one in which the airflow rate is governed 
by an automatic conhol device. 

- A manual M3V system is one in which the airflow rate can be governed 
by the user (a human being acts as an indicator). 

A DCV system can therefore consist of a time clock ccmtrol, and/or a presence control, and/or a 
sensor control, h e r e  the latter is activated by suitable gases such as carbon dioxide, humidity or 
h y d r d o n s  to keep air quality at a desired level. 

2. Background on Sensors for DCV Systems 
A fundamental pre-requisite for demand controlled ventilating systems is the possibility to fmd a 
meamble "indicator" of the air quality. Another pre-requisite is the existence of commercially 
available sensors for the m e a s m d  h i c h  have acceptable sensitivity, accuracy, long term 
characteristics and price level. 

Different types of "indicators" can provide different types of information concerning the ventilation 
requirements of a specific building. Furthermore, different types of sensors for the same "indicator" 
can give different results. Such sensors must be sensitive enough to detect changes in the air quality, 
requiring increased or decreased supplies of outdoor air and simultaneody be stable enough to 
functicm satisfactorily over long periods in varying envirments. 

Hence it is of great value to increase our knowledge of 

1) which "indicators" are suitable 
2) which sensors are possible for the planned "indicators" 
3) how the different "indicators" read relative to each other 
4) how different sensors for cme particular "indicator" read both in the short term and 

in the long term. 

A 1st market survey on humidity and indoor air quality (iaq) sensors was undertaken in 1988. 'lbe 
results were published in the Subtask A report of IEA-Annex 182 The more information and 
experience concerning iaq-sensors had been gathered at that time, the more it was obvious, that the 
worldwide knowledge of sensor-performance (especially for mixed gas sensors) was very poor and of 
course insufficient for the use of such sensors in DCV systems. 

a Iho mpai is avaihblo lhrough Ihc AIVC of UniversiIy of Worwick Science Pork, Coventry CV47EZ. U K  - 4 -  
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3. Sensor Test Programme 
Therefore, the IEA-Annex 18 working group decided to develop a detailed test procedure for 
iaq-sensors and to conduct a broad sensor test in the laboratory and in the field 'Ihis work is 
currently under way at the Nntiond Testing Institute in BORAS/Swe&n. The tests started in slmmer 
1990. The report of the lab test results should be available in Oct. 91, the report of the 1 year 
field-test m l t  in spring 1992. 

4. 2nd Market Survey on Humidity and iaq-Sensors 
Parallel to the currently running sensor test in Sweden it was decided to update the 1st market 
survey of 1988, because new interesting developments came on the market, prices and quality had 
changed and more detailed technical information should be provided to the interesting reader. 
Therefore, this 2nd sensor survey devotes one page to each sensor. 

nd How the 2 market survey was conducted. 

The questionnaire with an attached 2-sided information sheet and additional information about the 
scope of IEA-Annex 18 and the sensor survey were distributed on June 7, 1991 to 69 companies 
around the world. It can be said, that the survey covers the &opean sensor market pretty good, 
whereas the United States may be underrepresented. Table I gives an overview about sensor product 
distribution in the different countries. 

Counlries 

Austria 

The Netherlands I 1 I 1 I I 1 

- 

Finland 

Germany 

Israel 

addressed 

1 

1 

9 

1 

Sweden 

Table 1: Number of sensors produced in addesed countries 

humidity 
sensors 

1 

1 I 1 

-- - 

United States 

nd 
All companies, which didn't respond were addressed again by FAX at July 8, 1991. The 2 slrvey 
was completed on July 22, 1991. 

- - 

5 

12 

This report contains in Appendix 1 the questionnaire with the 2-sided information sheet, the 
completed questionnaires filled-out by the companies in alphabetical order of the company name and 
splitted into the 4 groups of sensors according to Table 1. Appendix 2 lists the addreses of the 
contacted companies 

COZ-sensors 

2 

2 

1 

1 Switzerland I 3 3 

mixed gas 
sensors 

1 

4 

combined and 
miscellanmus 

2 

4 2 

2 5 
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The prices in the questionnaires were converted to US$ for comparability according to Table 2. 

Austria 

Finland 

Germany 

Israel 

I Sweden 1 100 wed. Krone 1 15.63 US$ I 

100 Schilling 

The Netherlands 

I Switzerland I 1 SEX. 1 0.64 US$ I 

7.86 US$ 

100 Finmark 

1 DM 

1 Shekel 

Table 2: Currency conversion as of July 19,1991 

23.31 US$ 

0.55 US$ 

0.49 US$ 

Noway 1 100 now. Krone 1 14.54 US$ 1 100 M 

Attention: Information in the questionnaires have been supplied by the sensor 
manufacturers themselves The author is not liable for mistakes or 
improper content in this survey report. No responsibility can be 
accepted for the use of data presented in this publication. It is 
recommended that the reader order the latest information on a specific 
product directJy from the appropriate company. 

49.18 US$ 
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Tho infomuUon dvsn on t h i m  paae corns. from the manufacturer a d  i m  not wrilid by IEA . Annex 18 

IEA - Annex 18, Demand Controlled Ventilating Systems. 2nd Sensor Survey. May 1991 
Questionnaire 

G!xwd 
Address of manufacturer: Ahlborn Mess- und Regelungstechnik, Eichenfeldstr. 1-3, 

D-W-8150 Holzkirchen Tel: t49-8024-3007-0 

Contact person and fax.: Dieter Ahlborn, t49-8024-3007-10 

Sensor designation: C 846 / Therm 2286-2 

Sensor element type used: NTC 

Measurement principle of sensor element: Psychrometric system 

Measuring range: 1.0..100 %RH, 0..500 g/kg obs. hum., -25..100'C dewpoint 

- 
jnfluencina factors '1 

Temperature: I no 1 i f  yes < 

Humidity: I no I if yes < 

Cross sensitivity: gas: in % 

gas: in % 

Atmospheric pressure: I no 1 if yes < 

- 

M g s  of full ecda I maawrsd valua 

Accuracy: * 0.15.C I resolution 0.1 %RH 

Sensitivity: '1 

Rise time: Ta, min, T, min, Other T,., min 

Repeatability: 'I % 

Long-term stability: '1 < % of full scale 

Additional informatior\ 

Linearized output signal: continuous I switched 10 mV / %RH 

Power requirements: 10 d 

Size : I= 240 mm. 330 g 

Warrenty: 12 ~ l y e a r  

Price: 326 US$ 

Comments: Measures also dewpoint, absolute humidity 
and temperature 

SpsciW.whan data ia b a e d  on pcak end value Ib l l  .sdd or anothef & - 10 - 
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The information pivsn on this page some, from the manufacturar and is not verifled by IEA . Anmr 18 
IEA - Annex 18, Demand Controlled Ventilating Systems, 2nd Sensor Survey, May 1991 

Questionnaire 

-. 
Sensor specification 

Eenarel 
Address of manufacturer: E tE  Elektronik GmbH, Langwiesen 7, 

A-4210 Engerwilzdorf Tel: t43-7235-2343-0 

Contact person and fax.: Mr. Johann Palzenberger, t43-7235-2343-43 

Sensor designation: Hyfreq Type Fil 

Sensor element type used: HC 500 

Measurement principle of sensor element: capacilive 

Measuring range: from 0 to 100 X RH 

Jnfluencina factors '1 

Temperature: t no I if yes < t0.1 X RH / 'C 

Humidity: [ 1 if yes < 

Cross sensitivity: gas: in % 

ges: in % 

Atmospheric pressure: t m 1 if yes < 

rina ~ r o o e r t i e  of full male I measured value 

Accuracy: f 2.5 X RH (0..95 X RH) I 

Sensitivity: " 6.3 psec full range. 200 Hz / XRH 
Rise time: Ta min, T, 0.25 min, other T,,, min 

Repeatability: " 1 %RH 

Long-term stability: 50% RH, 80 'C < * 0.5 X RH of full scale 

A- 

Linearized output signal: continuous I switched Frequency oulpul 

Power requirements: 10-30 VDC 

Size : 38t53 rnrn, probe 20..200 mm 

Warrenty: 12 -/year 

Price: 1 piece 143 US$ 
Comments: new approach wilh pulse-frequency oulpul 

') Sp.city.whan data is based on scale ~d value h l l  ecala) or another 

- 11 - 
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, Tho information given on t b  page somas from the manufasNrer and is not verified by IEA - Anna. 18 

IEA - Annex 18, Demand Controlled Ventilating Systems, 2nd Sensor Survey, May 1991 
Questionnaire 

Sensor specification TR, 
GQmcaJ 
Address of manufacturer: Feutron GmbH Greiz. Reichenbacher Str. 173 

D-0 6600 Greiz Tel: 

Contact person and fax.: Mr. Fiedler, t37-793-71281 

Sensor designation: Feuchtesensor Typ 1087/01 

Sensor element type used: Feutron sensor element 

Measurement principle of sensor element: copocitiv humidity sensor element 

Measuring range: from 0 to 100 % RH 

lnfluencina factors '1 

Temperature: Iml if yes< 

Humidity: I no I if yes < 

Cross sensitivity: gas: in % 

gas: in % 

Atmospheric pressure: t 1 if yes < 

Measurina nronerties of h l l  tcsls I maaswad value 

Accuracy: * I ! 2 % R H  

Sensitivity: '3 10 rnV/ % RH 
Rise time: Ta, min, T, 0.16 min, other T,., min 

Repeatability: $1 ! 2  % R H  

Long-term stability: '1 < over years % of full scale 

Additional information 

Linearized output signal: continuous I switched 0-1 V 

Power requirements: 9-24 VDC, 0.1 VA 

Size : 110 rnrn * 22 rnrn diorneter 

Warrenty: 6 -/year 

Price: 128 US$ 

Comments: 

') Spacih.wh.n data ia baaed on fcsle end "slut lfcll mcdd or ano1h.r & 

- 12 - 
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The intomlion given on this page come. from tho mawfaotunr a d  is mt nrined by IEA - Annex 18 

IEA - Annex 18, Demand Controlled Ventilatin~ Systems, 2nd Sensor Survey, May 1991 
Questionnaire 

Sensor specification Tea 
Gmed 
Address of manufacturer: Galltec Mess- und Regeltechnik GmbH, Boschstr.4, 

D-W-7048 Bondorf Tel: t49-7457-3056 

Contact person and fax.: Mr. A Gall, t49-7457-3758 

Sensor designation: FGBOH / TFGBO H, duct type 

Sensor element type used: "Polyqa" from Galltec 

Measurement principle of sensor element: hygroscopic stripe 

Measuring range: from 25 % RH to 100 X RH 

11 

Temperature: [ n o ]  if yes< -0.1XRH 

Humidity: . I no I if yes < 

Cross sensitivity: gas: in % 

gas: in % 

Atmospheric pressure: I no 1 if yes < base 1013 mbar 

of full seal. I maawted value 

Accuracy: i >40 X RH: 9 2.5 X RH , <40 % RH ? 3.5 % RH 

Sensitivity: '1 

Rise time: T, 1.4 min, T, min, m h ~  T.,, min 

Repeatability: '1 1 % 

Long-term stability: " < 1 % of full scale 

Linearized output signal: continuous I switched OHM 

I Power requirements: 

1 Size : 
I 

Warrenty: 

Price: 

Comments: 

6 -/year 

225.- US!, (1-9 pcs.) , 146.- US! (> 200 pcs.) 
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The information givrn on this page coma, from th. merutacturir and i a  not warifid by IEA - Annex 18 

IEA - Annex 18, Demand Controlled Ventilatino Systems, 2nd Sensor Survey, May 1991 
Questionnaire 

Sensor specification TR, 
& J l d  

Address of manufacturer: Galltec Mess- und Reqeltechnik GmbH. Boschstr.4. 

0-W-7048 Bondorf Tel: t49-7457-3056 

Contact person and fax.: Mr. A Gall, t49-7457-3758 

Sensor designation: FG8OJ / TFGBOJ, duct type 

Sensor element type used: "Pobqa" from Galltec 

Measurement principle of sensor element: hygroscopic stripe 

Measuring range: from 25 % RH to 100 % RH 

lnfiueneina '" 
Temperature: I n 0 1  if yes< -0.1XRH 

Humidity: I no 1 if yes < 

I Cross sensitivity: gas: in % I 
I gas: in % I 
Atmospheric pressure: I no 1 if yes < base 1013 rnbar 

of full scds I measured rduo 

Accuracy: * >40 % RH: 4 2.5 % RH . <40 % RH ? 3.5 % RH 

Sensitivity: fl 

Rise time: To, 1.4 min, T, min, mtmr T,,, min 

Repeatability: ' 1  1 % 

Long-term stability: " < 1 % of full scale 

Additional informatio~ 

Linearized output signal: continuous I switched 4..20 d or 0..20 d, 0..10 VDC 

Power requirements: 15..30 VDC, (1.5) 1 VA 

Size : 108*70*273 

6 Warrenty: mpnthslvear 

Price: 234.- US! (1-9 ~cs . )  , 152.- US! (> 200 pcs.) 
Comments: 

I I 
" Sp.oiW.whnn d.U Is b u d  on&. md valq ltull .calm) or w t h r  

- 14 - 



d 2" Sensor S w e y  rn Humidity and Indoor Air  Quality Sensors 

The i d o m t i o n  @van on chi. pmge o a v m  from U* muulaomnr a d  is mot wrlfid by IEA - A n n u  18 

IEA - Annex 18, Demand Controlled Ventilatin~ Systems, 2nd Sensor Survey, May 1991 
Questionnaire 

Sensor specification Ym, 
Panaral 
Address of manufacturer: Golltec Mess- und Regeltechnik GmbH, Boschstr.4, 

D-W-7048 Bondorf Tel: t49-7457-3056 

Contact person and fax.: Mr. A. Gall, t49-7457-3758 

Sensor designation: FG8OUAC / TFGBOUAC, duct type 

Sensor element type used: "Polygo" from Golltec 

Measurement principle of sensor element: hygroscopic stripe 

Measuring range: from 25 X RH to 100 X RH 

LnfllLencina f- 

Temperature: [ n o ]  if yes< -0. lXRH 

Humidity: I no 1 if yes < 

Cross sensitivity: gas: in % 

gas: in % 

Atmospheric pressure: I no 1 if yes < '  base 1013 mbar 

Measurina ~ 1 0 ~ e l t i e ~  of full .sale I mea.urd "due 

Accuracy: * >40 Z RH: ? 2.5 X RH . <40 Z RH: 1 3.5 Z RH 

Sensitivity: '1 

Rise time: T,, 1.4 min, 1, min, &r T,.. min 

Repeatability: '1 1 % 

Long-term stability: '3 < 1 % of full scale 

onal info- 

Linearized output signal: 

Power requirements: 

Size : 

Warrenty: 

Price: 

Comments: 

continuous I switched 0..10 WC 

20..28 VAC, 1.5 VA 

108:70:273 mm 

I I 
Spacity.whm data i l  baaad on IfPle end v d u  IfuU ac.l.1 or mother 
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Tha infomution W a n  on this page c a s  from V u  Mnulaomrar and I# not n r i f i d  by IEA - Annex 18 

IEA - Annex 18, Demand Controlled Ventilating Systems, 2nd Sensor Survey, May 1991 
[lunstionnaire 

GQmLaI 
Address of manufacturer: Galltec Mess- und Regeltechnik GmbH, Boschstr.4, 

0-W-7048 Bondorf Tel: t49-7457-3056 

Contact person end fax.: Mr. A Gall, t49-7457-3758 

Sensor designation: FG120 / TFG120, room type 

Sensor element type used: "Polyga" from Galltec 

Measurement principle of sensor element: hygroscopic stripe 

Measuring range: from 25 % RH to 100 % RH 

I )  

Temperature: I no 1 if yes < -0.1% RH 

Humidity: I no 1 if yes < 

Cross sensitivity: gas: in % 

gas: in % 

Atmospheric pressure: I n 0 1  if yes< bose1013mbar 

I~ccuracy: * >40 Z RH: * 2.5 % RH . <40 % RH 3 3.5 % RH I 
Sensitivity: " 
Rise time: T,, 1.8 min, T, min, Other T,., min 

Repeatability: '1 1 % 

Long-term stability: " < 1 % of full scale 

Linearized output signal: continuous I switched OHM 

Power requirements: no 

Size : 115*70*42 mm 

Warrenty: 6 mPllths/yeer 

I Price: 225.- US$ (1-9 pcs.) , 146.- US$ (> 200 pcs.) 

I Comments: 
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Tho information given on this page somas from the manufesturar and is not verified by IEA - Annar 18 

IEA - Annex 18, Demand Controlled Ventilating Systems, 2nd Sensor Survey, May 1991 
Questionnaire 

Sensor specification TR, 
General 

Address of manufacturer: Galltec Mess- und Regeltechnik GmbH, Boschstr.4, 

D-W-7048 Bondorf Tel: t49-7457-3056 

Contact person and fax.: Mr. A. Gall, t49-7457-3758 

I sensor designation: FGl20U / TFGlZOU, room type 

Sensor element type used: "Polyga" from Golltec 

Measurement principle of sensor element: hygroscopic stripe 

Measuring range: from 25 % RH to 100 % RH 

lnfluencina factors '1 

Temperature: I no I if yes < -0.1% RH 

Humidity: I no I if  yes < 

Cross sensitivity: gas: in % 

gas: in % 

Atmospheric pressure: I no I if yes < base 1013 mbar 

Measurina wooerties 
of full scale I mssrursd value 

Accuracy: * >40 % RH: ? 2.5 % RH , <40 % RH: i 3.5 % RH 

Sensitivity: '1 

Rise time: T,, 1.4 min, T,, min, other T ... min 

Repeatability: 11 1 % 

Long-term stability: '1 < 1 % of full scale 

Additional information 

Linearized output signal: continuous I switched 0..10 VDC 

Power requirements: 15 VDC or 24 VDC, 1 VA 

Size : 115*70*42 mm 

Warrenty: 6 -/year 

Price: 234.- US$ (1-9 PCS.) , 152.- US% (>ZOO pa . )  

Comments: 

'I Specify,when data is based on sssls end velue (full scale1 or anothar 

- 17- 
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Th intomutl~n givm on tHs p a ~ e  corns Worn the mlrut.cmnr d Is m t  wrlfld by IEA - Ann. 18 

IEA - Annex 18, Demand Controlled Ventilating Systems, 2nd Sensor Survey, May 1991 
(luestionnaire 

Sensor s~ecification TR, 
L3med 
Address of manufacturer: tiY-CAL Engineering, 9650 Telstar Ave., El Monte, 

CA 91731. USA Tel: t 1-816-444-4000 

Contact person and fax.: Ed Nowak, t1-818-444-1314 

Sensor designation: CT-829-A-MH 

Sensor element type used: HY-CAL CMOS IC 

Measurement principle of sensor element: c~pacivive IC 

Measuring range: from 0% to 100% RH 

11 

Temperature: Iml ' i f  yes< 

Humidity: I no 1 if yes c not applicable 

Cross sensitivity: gas: no in % 

gas: in % 

Atmospheric pressure: I m 1 i f  yes c 

of full acda / ' meawrd vdue 

Accuracy: i 2% RH I 

Sensitivity: 0.16 mA / XRH 
Rise time: T,, 0.83 min, T, min, w*, T,,, min 

Repeatability: '1 I_ Long-term stability: '1 

10.5% c 1.0 RH 

% of full scale 

Linearized output signal: continuous I switched 4-20 m! 

Power requirements: 20-45 YDC 

Size : 1 13*71.4*35 mm 

Warrenty: 

Price: 

Comments: Decorative wall mount composite housing. 

Temperature compensated output. Integral calibration jack. 

Sp.cily.wh.n d m  la bawd on IN1 ac&l or d r  & 
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Th. information givan on thls paw comer from tha mnufaotumr and I* not verified by IEA - *Ma 10 

IEA - Annex 18, Demand Controlled ventilatind Systems, 2nd Sensor Survey, May 1991 
Questionnaire 

Sensor specification TR, I 
GHlmI 
Address of manufacturer: HI-CAL Engineering, 9650 Telstar Ave., El Monte, 

CA 91731, USA Tel: +I-818-444-4000 

Contact person and fax.: Ed Nowak, +I-818-444-1314 

Sensor designation: CT-829-A-X 20 / X 21 

Sensor element type used: HY-CAL CMOS IC 

Measurement principle of sensor element: capacitive IC 

Measuring range: from 0% to 100% RH 

lnfluencina " 
Temperature: I rn 1 if yes < 

Humidity: [ no 1 if yes < not applicable 

Cross sensitivity: gas: no in % 

gas: in % 

Atmospheric pressure: 1 if yes < 

of lull acale I ~ a . u r e d  d u e  

Accuracy: * 2% RH I 

I Sensitivity: '1 0.16 d / %RH 

Rise time: T,, 0.83 min, T, min, Other T.,. min I 
Repeatability: " ?0.5% RH 

Long-term stability: " < 1.0 % of full scale 

Additional info- 

Linearized output signal: continuous I switched 4-20 d 

Power requirements: 20-45 VDC 

Size : housing: 114*70*51 mm, probe: 9.5 mm dia * 203 mm 

Warrenty: 12 m m ! W ~ e a r  

Price: 205.- US$ 

Comments: Dud, surfoce and remote mount configurations. Rated for outdoor use. 

Temperature compensated output. Integral calibration jock. 

'I Spadly.wkn data is b e d  on &r md WIUC (lull wde) or ~ U r r  
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d 
2" Sensor Survey on Humidity and Indoor Air Quality Sensors 

The informstion given on this paps oomm from the manufacturer and is not verified by IEA - Annex 18 

.IEA - Annex 18, Demand Controlled Ventilating Systems, 2nd Sensor Survey, May 1991 
Ouestionnaire 

Sensor specification I 
Genera! 

Address of manufacturer: HY-CAL Engineering, 9650 Telstar Ave., El Mante, 

CA 91731, USA Tel: +I-818-444-4000 

Contact person and fax.: Ed Nowak, +I-818-444-1314 

Sensor designation: CT-880-C 

Sensor element type used: HY-CAL thin film polymer and thin film Pt RTD 

Measurement principle of sensor element: capacitive RH with RTD temp compensalion 

Measuring range: from 0% to 100% RH 

lnfluencina factors ' 1  

I~emperature: I w.1 if yes < 

Humidity: [ no 1 if yes < not applicable 

I 
Cross sensitivity: gas: no in % 

gas: in % 

Atmospheric pressure: Im l  i f  yes< 

Measurina moperties of full scale / measured value 

Accuracy: * 2.5 % RH I 

Sensitivity: '1 0.16 mA / %RH 
Rise time: T,, 0.21 min, T,, min, other T,,, min 

Repeatability: 10.5% RH 

Long-term stability: 11 < 1.0 % of full scale 

Additional information 

Linearized output signal: continuous I switched 4-20 d 

Power requirements: 24-45 VDC 

Size : housing: 117 dio t 127 mm, probe: 9.5 dia * 305 mm 

Warrenty: 

Price: 

Comments: Explosion proof nema 4 x  housing. Washable sensor operates to 185'C. 

Optional digital display. Probe lenghls 51-812 mm. 

" Spacify,whon data i 8  basad on sndfull scald or onothor W 
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nd 2 Sensor Survey on Humidity and Indoor Air Quality Sensors 

The information dvan on this paon o m a s  f r m  the manufectufar and is not varifiad by IEA - Annex 18 

IEA - Annex 18, Demand Controlled Ventilatinu Systems, 2nd Sensor Survey, May 1991 
Questionnaire 

Sensor specification 

* 
Address of manufacturer: HY-CAl Engineering, 9650 Telstar Ave., El Monte. 

CA 91731, USA Tel: + 1-818-444-4000 

Contact person and fax.: Ed Nowak, +I-818-444-1314 

Sensor designation: IH-3602-L (Sensar only) 

Sensor element type used: HY-CAL CMOS IC 

Measurement principle of sensor element: capacitive IC 

Measuring range: from 0% to 100% RH 

I1  

Temperature: I no I if yes < -0.22 % of reading RH / 'C 

Humidity: I no 1 if yes < not applicable 

Cross sensitivity: gas: no in % 

gas: in % 

Atmospheric pressure: I M 1 if yes < 

- 

of full .~a le  / measured ~ d u e  

Accuracy: i 5% RH I 

Sensitivity: '1 30 mV / %RH nominal 

Rise time: T,, 0.5 min, T, min, Other T,,. min 

Repeatability: '1 10.5% RH 

Long-term stability: '1 < 1.0 % of full scale 

1 Linearized output signal: continuovs I switched linear 0.8-3.8 VDC nominal 

Power requirements: 

Size : 

4.5-6.5 VDC regulated; 5 VDC nominal 

6-pin 10-5 can, 9 mm diameter * 4.6 mm h 

Warrenty: contact factoly monthslyear 

Price: < 25 US! each (100 pcs.) 

Comments: IC mounted in slotted 10-5 can 



znd Sensor Survey an Humidity and Indoor Air  Quality Sensors 

The information given on tN. page coma. Corn the rnanufacrurer and I. not verified by IEA - Anna8 18 

- Annex 18, Demand Controlled Ventilating Systems, 2nd Sensor Survey, May 1991 
Questionnaire 

Sensor specification 

! a l m L I  

Address of manufacturer: Wilh. Lambrecht GmbH, P.O. Box 2654, Friedlander Weg 65-67 

D-W-3400 Gottingen Tel: t49-551-4958-0 

Contact person and fax.: Rolf Backer, t49-551-4958-12 

Sensor designation: 809 L 0- 100, humidity 

Sensor element type used: own hair stripes 

Measurement principle of sensor element: hair stripes 

Measuring range: from 5% to 100% 

Influencina factpLg " 
Temperature: [ n o  1 if yes < 

Humidity: [ n o  1 if yes < 

Cross sensitivity: gas: in % 

gas: in % 

Atmospheric pressure: I no 1 i f  yes < 

p w r i n a  ~ r o m c h  of full meale I meamwed value 

Accuracy: i 2.5 %RH I 

Sensitivity: '1 0.5 % RH 

Rise time: T,, 1.8 min, T,, min, 0 t h ~  T,,, min 

~epeatability: ? I  % 

Long-term stability: '1 < must be regenerated weekly of full scale 

Additional Information 

Linearized output signal: 

Power requirements: 

Size : 

Warrenty: 

Price: 

wntinuoug I switched 0-100 OHM 

no 

395179 mm, diameter measuring head 104 mrn 

6 -year 

640 US! 

Comments: 



Pd sensor survey on Humidity and Indoor Air Quality Sensors 

Ru informdon glwn on this page coma. from lh. manufaomrer .nd is -1 vrdfled by IEA - Annax 18  
IEA - Annex 18, Demand Controlled Ventilating Systems, 2nd Sensor Survey, May 1991 

Questionnaire 

Sensor specification Tee 
l3mQud 
Address of manufacturer: Landis & Gyr Building Control, Friesstr. 20-24, 

0-W-6000 Frankfurt 60 Tel: t49-69-4002-0 

Contact person and fax.: Mr. Giinther, t49-69-4002-590 

Sensor designation: QFA 62.5 

Sensor element type used: Humicap H I  

Measurement principle of sensor element: capacitive 

Measuring range: from 0 to 100 % RH 

lnnuencina factors 

Temperature: 1 no 1 i f  yes< 1% 

Humidity: I no 1 if yes < 

Cross sensitivity: gas: in % 

gas: in % 

Atmospheric pressure: I no I if yes < 

Measurina ~ r o ~ e r t i ~  of lull scda I measured vdu. 

Accuracy: f I 2% (10..90 % RH) 

Sensitivity: fl 

Rise time: To3 min, T, min, 0th.~ T,,, min 

Repeatability: '1 0.5 % 

Long-term stability: '1 < 0.5 % RH/year (40..90 % RH) 

l inform& 

Linearized output signal: mt inuous  I switched 0..10 V 

Power requirements: 24 VAC 

Size : 85*110*32 mm 

Warrenty: 12 ambslveer  

Price: 456.- US$ 

Comments: Sensor must not be exposed to  aggressive media. 

No industrial application. 

1) Specity,wh.n data is b u d  on .nd n / u t  IIUU SO.IOI or .now 
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d 2" Sensor Survey on Humidity and Indoor Air Quality Sensors 

The lnformatlon dron on this page somas from tha mrufaotursr and is not verified by IEA - AMX 18 

- Annex 18, Demand Controlled Ventilating Systems, 2nd Sensor Survey, May 1991 
aue'stionnaire 

Sensor specification YR, 
I 

l2.0md 
Address of manufacturer: Pax Electro Products AB, P.O. Box 72, S-64030 Halle- 

forsnas, Sweden Tel: t46-157-41200 

Contact person and fax.: Boo Wiksoter, t46-157-40065 

Sensor designation: Pox Humidity & Time Controller 

Sensor element type used: Orko optic GmbH, Villinqen-Schwenningen, Germany 

Measurement principle of sensor element: humidity; hygroscopic stripe 

Measuring range: from 30 % RH to 80 Z RH 

Temperature: 

~umidi ty :  

1 Cross sensitivity: 

[MI i f  yes< 

I no' l  i f  Ves < at set point 

gas: in % 

gas: in % 

Atmospheric pressure: I1.u 1 if yes < - of full .sale I measured value 

Accuracy: 5 '6 , 50% RH foctory calibroted, the set point 

sensitivity: " can be changed by the user 
Rise time: T.3 min, T, min, Other T,,, 5 min 

~e~eatabi l i ty :  $1 % (to stod the fon) 

Long-term stability: '1 < % of full scale 

Linearized output signal: continuous I switched 

Power requirements: 

Size : 100*100*70 mm 

Warrenty: -/year 

Price: 78.15 US$ ( fan not included) 

Comments: The main application is in residential buildings. Humidity and time control device works on light 

ond humidity. The device can be located in o shower cobin or close to o both tub. 

Sp.oih.wh.n data i. b n d  on .c.l. md*slw(tuO msdd or amth.1 
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d 2" Sensor Survey on Humidity and Indoor Ai r  Quality Sensors 

T b  infomtion given on this papa e m s  from th. muuf .so lar  and is not wrified by IEA - Anmx 18 

IEA - Annex 18, Demand Controlled Ventilating Systems, 2nd Sensor Survey. May 1991 
Questionnaire 

Sensor specification TR, 
G e D d  
Address of manufacturer: Rotronic AG, P.0 Box, Grindelstr. 6, 

CH-8303 Bossersdorf Tel: t41-1-838-1111 

Contact person and fax.: Mr. Robert Spichiger, t 4  1-1 -837-0073 

Sensor designation: F-Series, Hygrorner R 

Sensor element type used: CK-90, Rotronic 

Measurement principle of sensor element: capacitive 

Measuring range: from 0 to 100 % RH 

- - - 

I l  

Temperature: I no 1 if yes < cornpensoted 

Humidity: I n 0 1  if yaq< 

Cross sensitivity: gas: in % 

gas: in % 

Atmospheric pressure: I n 0 1  if y=< 

Measu of full .cd. I measured d u e  

Accuracy: * 2% RH 30..95 % RH / ?3% 20..100 % RH / 

Sensitivity: " 0..10 Volt for 0..100 % RH 

Rise time: T,, 0.1 min, T, min, otbr  T,,, min 

Repeatability: '1 0.1 % R H  

Long-term stability: '1 per year < 1 % RH of full scale 

Additional information 

Linearized output signal: continvous I switched 

Power requirements: 24 VAC / 24 VDC / 10..35 VDC . 25 mA 

Size : 154*73*48 rnrn 

Warrenty: 

Price: 

Comments: 

-- 

'I Spesity.wkn dam is b e d  on rs.l. I f u U  scald or wbt & 
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d 2" Sensor S w e y  an Humidity and Indoor Air  Quality Sensors 

Th. i n f o m d o n  given on Ulis page comes from the mnufacturer and is not wnfiod by IEA - A n n x  18 

IEA - Annex 18, Demand Controlled Ventilating Systems, 2nd Sensor SUN~V, May 1991 
Ouestionnaire 

Sensor specification I 
- - - 

Oanaral 
Address of manufacturer: Staefa Contral System AG, Laubesriiti. 

CH-8712 Stafa Tel: t41-1-928-6111 

Contact person and fax.: Mr. Inauen, t41-1-928-6711 

Sensor designation: FR-H9O 

Sensor element type used: H90, Staefa Control 

Measurement principle of sensor element: polyamid strip 

Measuring range: from 30 X to 80 % RH 

Jnfluencina factors " 
Temperature: I no I if yes < 

Humidity: I no 1 if yes < 

Cross sensitivity: no data gas: in - % 

gas: in - % 

Atmospheric pressure: I no I if yes< 

Measurina ~ r o ~ e r t i e s  of full esda I rnaasursd value 

Accuracy: f I 

Sensitivity: '1 

Rise time: no data To, min, T, min, Othar T,. min 

Repeatability: '3 

Long-term stability: $1 < % of full scale 

Additional information 

Linearized output signal: continuous 1 switched 3.73..2.21 V 

Power requirements: 6 VDC 

Size : 80180122 mm 

Warrenty: 1 monthslyaar 

Price: list price 194.- US$ 

Comments: This declaration applies to the room device. A duct version 

is available in combination with the temp.sensor T30. 

'I Spesity,whan d m  in bamd on PI. end v d q  ltull icde)  or another 
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d 2" sensor survey on Humidity and Indoor Air Quality Sensors 

The information given on this peps comes from the msnufscturar and is not verified by  IEA - Annex 18 

IEA - Annex 18, Demand Controlled Ventilating Systems, 2nd Sensor Survey, May 1991 
Questionnaire 

. . 

Sensor specification 

General 

Address of manufacturer: Stoefo Control System AG. Loubesriili, 

CH-8712 Stafo Tel: t41-1-928-6111 

Contact person and fax.: Mr. Inouen, t41-1-928-6711 

Sensor designation: FRA-H2 

Sensor element type used: HZ, Philips 

Measurement principle of sensor element: copocitive 

Measuring range: from 10 % to 90 % RH 

lnfluencina factor* '1 

Temperature: I no I if yes < 0.1 % RH /K 

Humidity: I no I if yes < 

Cross sensitivity: gas: not fit ot conto- in - % 

gas: minoted oir in - % 

Atmospheric pressure: I no I . i f  yes < 

Measurinq ~ r o ~ e r t i e s  of full sosla I mesiured value 

Accuracy: i I 5 % (10..90 % RH) 

Sensitivity: '1 0.4 3 0.05 pF / %RH 
Rise time: T,, min, T,, min, othstT 10..43%: 3minr~3..90%: 5 min 

Repeatability: '1 (for RH ex 10-90-10) 3% opprox. 

Long-term stability: '1 < % of full scale 

Additional information 

Linearized output signal: continuous I switched 0..10 V 

Power requirements: 15 VDC ?5%, 75 mW 

Size : 80*80*28 mm 

Warrenty: 1 months/= 

Price: list price 208.- US$ 

Comments: This declorotion applies to the room device. A duct version 

is ovoiloble in combination with the temp.sensor T I  

Spooify.whan dele is  bared on scsls end value (full scale) or another & 
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d 2" Sensor Survey on Humidity and Indoor Air Quality Sensors 

The information p i n n  on thh papa cornam from tha rnanufaeNrar and Is not n r l f i d  by IEA - A n n r  18 

IEA - Annex 18. Demand Controlled Ventilatino Systems, 2nd Sensor Survey, May 1991 
Questionnaire 

Sensor specification TR, 
! a m d  
Address of manufacturer: Adolf Thies GmbH & Co. KG, Hauptstr.76, 

D-W-3400 G6ttingen , Tel: t49-551-79001-0 

Contact person and fax.: Mr. Peter Kiinnemann, t49-551-79001-65 

Sensor designation: Hygro Transmitter 1.1010.22.040 

Sensor element type used: Thies 

Measurement principle of sensor element: polyester 

Measuring range: from to 

Jnfluencina factors '1 

Temperature: I no 1 if yes < 

Humidity: [ no 1 if yes < 

Cross sensitivity: gas: in % 

gas: in % 

Atmospheric pressure: [ no 1 if yes < 

I~easur ina or- of lull scale / msasurmi value 1 
Accuracy: * 3 %  I 

Sensitivity: '1 

Rise time: Tm min, T, min, other T.., min 

Repeatability: " % 

Long-term stability: " < % of full scale 

Additional inforrnatio~ 

Linearized output signal: continuous I switched o(4)-20 d / 0-l(10) V 

Power requirements: 24 VDC 

Size : 130175*55 mm 

Warrenty: 

Price: 

Comments: 



nd 2 Sensor Survey on Humidity and Indoor Air Quality Sensors 

Tha infomSon given on thim page e m .  from tho m a ~ f a s t u n r  a d  is not nrifid by IEA - A n n x  18 

IEA - Annex 18, Demand Controlled Ventilating Systems, 2nd Sensor Survey, May 1991 
Questionnaire 

Sensor specification 

Paaeral 
Address of manufacturer: Adolf Thies GmbH & Co. KG, Hauptstr.76, 

D-W-3400 Gcttingen Tel: t49-551-79001-0 

Contact person and fax.: Mr. Peter Kinnemann, t49-551-79001-65 

Sensor designation: Hygro Transmitter 1.1010.40.040 

Sensor element type used: Vaisoh 

Measurement principle of sensor element: capacitive 

Measuring range: from 10 to 85 % 

lnfluencina '1 

Temperature: I no 1 i f  yes< 

Humidity: 1 no 1 if yes< 

Cross sensitivity: gas: in % 

gas: in % 

Atmospheric pressure: 1 no 1 if yes < 

rbl easurina ~ r o ~ e r t i e s  of lull ecds I maseurd vdua 

Accuracy: * 5 %  I 

Sensitivity: '3 

Rise time: min, T, min, Other T.., min 

Repeatability: '1 % 

Long-term stability: " < % of full scale 

Additional information 

Linearized output signal: continuous I switched o(4)-20 d / 0-1(10) V 

Power requirements: 24 VDC 

Size : 130*75*55 mm 

Warrenty: 6 .mnIhslyear 

Price: 295 US$ 

Comments: 

'1 Spacity,wh.n dot8 Is bawd on wde md value llull scdol or onothor 

- 29 - 



d 2" sensor survey on Humidity and Indoor Air Quality Sensors 

The informstion given on this page comer from tho manufacturerand is not verified by IEA - Annex 1 B  

IEA - Annex 18, Demand Controlled Ventilating Systems, 2nd Sensor Survey, May 1991 
Questionnaire 

Sensor specification TR, 
General 

Address of manufacturer: Figaro Eng. / Unitronic GmbH, P.O. Box 330429, Miinslerstr. 

338, D-W-4000 Disseldorf 30 Tel: t49-211-626364 

Contact person and fax.: Mr. R. Breiden, t492211-626360 

Sensor designation: HVAC systems 

Sensor element type used: High polymer in porous ceromic 

Measurement principle of sensor e1ement:AC resislonce 

Measuring range: from 30 to 90 % RH 

Influencing factors '1 

Temperature: [ no 1 i f  yes < 0.3 % RH / 'C (30-90% RII) 

Humidity: [ no I if yes < 

Cross sensitivity: gas: in % 

gas: in % 

Atmospheric pressure: [ no I ' if yes < 

Measurina oro~ert ies of full scale I m e s u r s d  d u e  

Accuracy: * I 106 - 10'OHM 

Sensitivity: '1 30-90 % RH 

Rise time: To, min, T,, 2 min, other T,,, , min 

Repeatability: 'I % 

Long-term stability: '1 c % of full scale 

Additional information 

Linearized output signal: 

Power requirements: 

Size : 

Warrenty: 

Price: 

Comments: 

continuous 1 switched 

5 VAC 

16t11.2 mm 

2 months/= 

9.04 US$ /ea. (1-25 pcs.) 

Humidity sensor with inleqroled thermistor 

- 

') Specily.when data is based on rcsls end value l lul l  ~ ~ o l e )  or mother volu. 
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znd sensor survey on Humidity and Indoor Air Quality Sensors 

Tho intomdon pivan on tMs paw c-s from tk. msnufacNrer and i. not n r i n d  by IEA - Annex 18 

IEA - Annex 18, Demand Controlled Ventilatin~ Systems, 2nd Sensor Survey, May 1991 
Questionnaire 

i3!mW?l 
Address of manufacturer: Vaisala Oy, PL 26, SF-00421 Helsinki, 

Finland Tel: t358-0-89491 

Contact person and fax.: Mr. Heikki MesiG, Product Manager, t358-0-8949485 

Sensor designation: HumitlerN 

Sensor element type used: Intercap Iu by Vaisala 

Measurement principle of sensor element: capacilive polymer sensor 

Measuring range: from 10 % RH to 90 % RH 

11 

Temperature: t no 1 if yes < 12% RH (-10 to t6O'C) 

Humidity: I no 1 if yes < 

Cross sensitivity: gas: in % 

gas: in % 

Atmospheric pressure: I I ~ P  1 if yes < 

Measurina nronertieg of full msdo I maamurea value 

Accuracy: (al 20 'C) i 35% RH over 2 years (incl. sensor inlerchangeabilily) 

Sensitivity: '1 10 ~ V / % R H  
Rise time: Tea min, T, 0.08 min, 0 t h  T... min 

\Long-term stability: '1 < ? I %  RH per year 

Additional Inform- 

Linearized output signal: cantinuous I switched 0 lo 1 MC (oplionolly 4-20 n4  2- 

Power requirements: 7 l o  28 VDC / 4 d' 

Size : lenglh 68 mm t cable length, diameter 12 mm 

Warrenty: 12 -/year 

Price: intended for HVAC and OEM applicalions 

Comments: no humidity calibration because of the INTERCAPTM 

interchangeable humidity sensor 

1) Spesity.wh.n data i m  b a s d  on .s.l. lvslu.Il8cdel or mother W 



d 2" Sensor Survey m Humidity and Indoor Air Quality Sensors 

The information Oiven on t l i m  page corn.. from the marufecmrer and in not ved6.d by IEA - A n n x  18 

IEA - Annex 18. Demand Controlled Ventilatino Systems, 2nd Sensor Survey. May 1991 
Questionnaire 

Sensor specification 78% 

GaLwd 
Address of manufacturer: Vaisala Oy, PL 26, SF-00421 ~elsinki, 

Finland Tel: t358-0-89491 

Contact person and fax.: Mr. Heikki Mesiij, Product Manager, t358-0-8949485 

Sensor designation: HMD 20 / HMW 20 

Sensor element type used: HUMICAP M by Vaisala 

Measurement principle of sensor element: capacidive polymer sensor 

Measuring range: from 0 % RH to 100 % RH 

Muencina 1- l1 

Temperature: I no 1 if yes < 3 0.04 % RH /'C 

Humidity: I no 1 if yes < 

Cross sensitivity: gas: in % 

gas: in % 

Atmospheric pressure: Im 1 if yes < 

DroDe- of full scale I rnaasumd value 

Accuracy: (at 20 'c) i 2 % RH (0 to 90 X RH), *3  % RH (90 to 100 % RH) 

Sensitivity: " 0.1 6 rn4 /%RH 
Rise time: T,, min, T, 0.08 min, other T... min 

I Long-term stability: 11 < 31% RH per year 

Additional Information 

Linearized output signal: continuoug I switched 4-20 mA 2-wire 

Power requirements: 10 to 35VDC 

Size : HMD 20: 100*100*310 mm / HMW 20: 110*85*32 mm 

Warrenty: 12 -/year 

Price: intended for HVAC / EMCS applications 

Comments: 1) temperoture measurement available as an option 

2) the product features singleepoint on-site RH calibration 

'I Specity.when data I* baaed on LU,/O end vslut llvll acdd or another 



d 2" Sensor Survey (m Humidity and Indoor Air Q d i t y  Sensors 

The infonation given on tNa page comas fmm lha msnufasturor and ir not wriliad by IEA - Annsx 18 
IEA - Annex 18, Demand Controlled Ventilating Systems, 2nd Sensor Survey, May 1991 

Questionnaire 

Sensor soecification I 
!&!!& 

Address of manufacturer: Vaisala Oy, PL 26, SF-00421 Helsinki, 

Finland Tel: t358-0-89491 

Contact person and fax.: Mr. Heikki Mesia, Product Manager, t358-0-8949485 

Sensor designation: HMD 30 / HMW 30 

Sensor element type used: HUMICAP N by Vaisala 

I Measurement principle of sensor element: capacitive potymer sensor 

Measuring range: from 0 % RH to 100 % RH 

lnfluencina '1 

Temperature: t no 1 i f  yes < 0.04 X RH /'C 

Humidity: I no 1 if yes < 

Cross sensitivity: gas: in % 

gas: in % 

~tmospheric pressure: Inn l if yes c 

Measurina ~ r o ~ e r t i e t  of full SCOIO I measured value 

Accuracy: (ot 20 'C) i 2 X RH (0 to 90 X RH), 23 X RH (90 to 100 X RH) 

Sensitivity: " e.g. 10 mV 1 %  RH at 0-1 VDC output range 
Rise time: T,, min, T, 0.08 min, o t ~ r  T... min 

I Repeetebility: " % I 
Long-term stability: '1 c 3 1% RH per year 

Additional W r n a t i o ~  

Linearized output signel: continuous I switched 0-110-510-10 VDC or 0-20 mb 

Power requirements: 10 t 0 3 5 V D C / 9  to24VAC 

Size : HMD 30: 100*100*310 mm / HMW 30: 1 10:85:32 mm 

Warrenty: 12 m y e a r  

Price: intended for HVAC / EMCS applications 

Comments: 1) temperature measurement available as an option 

2) the product features single-point on-site RH calibration 

Speoifv,whm data is based on (full scale) or mother 
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d 2" sensor ~ w e y  m Humidity and Indoor Air Quality Sensors 

Tha information vwn on this page somas from the manufacturer and is not verified by IEA - Annex 18 
IEA - Annex 18. Demand Controlled Ventilating Systems, 2nd Sensor Survey, May 1991 

Ouestionnaire 

Sensor specification T8% 
Qeneml 
Address of manufacturer: Vaisala Oy, PL 26, SF-00421 Helsinki, 

Finland Tel: t358-0-89491 

Contact person and fax.: Mr. Heikki Mesio, Product Monager, t358-0-8949485 

Sensor designation: HMD 40 / HMW 40 

Sensor element type used: Intercap by Vaisala 

Measurement principle of sensor element: capacitive polymer sensor 

Measuring range: from 10 X RH to 90 X RH 

11 

Temperature: 

Humidity: 

I no 1 if yes c 92% RH (-10 to t60 'C)  

I no I if yes c ' 

Cross sensitivity: gas: in % 

gas: in % 

Atmospheric pressure: I rn I if yes C 

of hdl acalo I measured valua 

Accuracy: (at 20 'C) i 35% RH over 2 years (incl. sensor interchangeability) 

Sensitivity: '1 0.1 6 mA /XRH 
Rise time: To, min, T, 0.08 min, other T... min 

Repeatability: " % 

Long-term stability: '1 c 91% RH per year 

. . onal informatio~ 

Linearized output signal: continuous I switched 4-20 mA 2-wire 

Power requirements: 10 to 28VDC 

Size : HMD 40: 80*80*302 mm / HMW 40: 80*80*26 mm 

Warrenty: 12 -/year 

Price: intended for HVAC / EMCS applications 

Comments: 1) no humidity calibration becouse of the INTER CAP^^ interchangeable humidity sensor 

2) HMD 40 for duct mounting, HMW 40 for wall mounting 

'1 Specity,when data is bamed on ,&# md vw (hi1 asdel or anohor & 
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d 2" sensor survey on Humidity and Indoor Ai r  Quality Sensors 

The information given on this pape come. from the manufacmnr and I* not varifid by IEA - Anlux 18 

IEA - Annex 18, Demand Controlled Ventilating Systema, 2nd Sensor Survey, May 1991 
Questionnaire 

Sensor specification I 
General 

Address of manufacturer: Vaisolo Oy, PL 26, SF-00421 Helsinki, 

Finland Tel: t358-0-89491 

Contact person and fax.: Mr. Heikki Mesio, Product Manager, t358-0-8949485 

Sensor designation: HMD 50 / HMW 50 

Sensor element type used: lntercop by Vaisah 

Measurement principle of sensor element: capacitive polymer sensor 

Measuring range: from 10 % RH to 90 % RH 

Jnfluencina factors ' I  

Temperature: I no I if yes < 12% RH (-10 to t60'C) 

Humidity: I no 1 if yes < 

Cross sensitivity: gas: in % 

gas: in % 

Atmospheric pressure: I m 1 if yes < 

Measurino or- of full seals I msasurad value 

Accuracy: (at 20 'C) i CJ% RH over 2 years (incl. sensor interchangeability) 

Sensitivity: " 10 mV /% RH (optionally 100 mV /% RH) 
Rise time: T,, min, T, 0.08 min, Other T... min 

. . 
Repeatability: % 

Long-term stability: '1 < i l %  RH per year 

Additional information 

Linearized output signal: continuou~ I switched 0 l o  1 VDC (oplionolly 0 l o  10 VDC) 

Power requirements: 12 to 35 VDC / 12 to 24 VAC 

Size : HMD 50: 5060t302 mm / HMW 50: 80*80*26 mm 

1 Warrenty: 12 !mml~slvear 

Price: intended for HVAC / EMCS applications 

comments: I )  no humidity calibration because of the INTERCAPTM interchangeable humidity sensor 

1 2) HMD 50 for duct mounting, HMW 50 for wall mounting 

' 1  SpaciW.whm data is bmsd on psi. md v& lhll scdd or a m h r  Uk! 
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d 2" Sensor Survey on Humidity and Indoor A i r  Quality Sensors 

The information airen on this page coma, from the manufacturer and i, not warif id by IEA - Annex 18 

IEA - Annex 18, Demand Controlled Ventilating Systems, 2nd Sensor Survey, May 1991 
Questionnaire 

!Gmsm! 
Address of manufacturer: Aritron Instruments LTD, Lohwisstr.30, Ch-8123 Ebmatingen. 

Switzerland Tel: $41-1-980-3381 

Contact person and fax.: t41-1-980-3366 

Sensor designation: Arox 425 - passive diffusion / Fumox 425 - with pump 

Sensor element type used: Photoacoustic C02-Sensor (infrared) 

Measurement principle of sensor element: Photoacoustic 

Measuring range: from 0 to 200/1 000/2000/3000/5000/10,000/ 

50,000/100,000/500,000 

lnfluencina factors '1 

Temperature: [ no 1 if yes < 0.4% FS / 'C 

Humidity: I no 1 if yes < 0.3% FS / RH 

Cross sensitivity: gas: CO: <2%FS in 1 % 

gas: CH4:<2%FS in 1 % 

Atmospheric pressure: Iw I if yes < 

Measurina ~ r o ~ e r t i e s  
of full scale I maasursd vdue 

Accuracy: i 0.5% I 

Sensitivity: '1 

Rise time: 

Repeatability: 'I 

output fluctuation 0.7 % FS 

T,, min, T, 4(ho.or)/O.l(~urnox) min, Other T.,, min 

0.5 % FS 

Long-term stability: $1 < ? 5  % of full scale 

Additional in for ma ti^ 

Warrenty: 

Price: 

/ 

18 mml !~ l yea r  

958 US! (ea.); 32 US! (50,000 pcs.) 

Linearized output signal: continuous I switched 

Power requirements: 220V/llOV/24V, 50 or 60 Hz 

Size : Arox:180*120*90, Fumox:193*184*135 

ONLY FOR OEM-CUSTOMERS 
' I  Speeity.when data i l  bamed on LC#/* end vslue (full mcald or another Le/YL 



fd sensor ~ w e y  m Humidity and Indoor Air Quality Sensors 

Th. infomation @en on thi. page coma, from (he manufasfur.r and im not vwified by IEA - Annex 18 

IEA - Annex 18. Demand Controlled Ventilating Systems, 2nd Sensor Survey, May 1991 
Questionnaire 

Sensor soecification TR, 
Eeneral 
Address of manufacturer: Horiba Europe GmbH, Industriestr. 8, 

D-W-6374 Steinbach/Ts. Tel: t49-6171-704-0 

Contact person and fax.: Mr. Birk, t49-6171-8044 

Sensor designation: 

Sensor element type used: Pyro electic sensor, Horiba 

Measurement principle of sensor element: NDlR 

Measuring range: from 0 t o  3,000 ppm 

lnfluencina factors ' 8  

Temperature: I no I if yes < 3 4 % FS / 10.C 

Humidity: 

Cross sensitivity: 

[ 1 i f  yes< 

gas: H20 2.3%(20'C sat) *l% FS in % 

gas: no data in % 

Atmospheric pressure: [ no I if yes < Sensitivity changes in prapadion to 

atmospheric pressure 

- -- 

Measurina 010~ertieg of tull .~ale 1 massursd value 

Accuracy: i 2% FS I 

Sensitivity: '1 approx. 1% FS 

Rise time: T,, min, T, 0.25 min, Othar T,,, min 

Repeatability: '1 * 1.5 % /FS 

Long-term stability: '1 < 3 10 % of full scale /3 months 

Additional information 

Linearized output signal: continuous I switched 4 - 2 0 d  

Power requirements: 220VAC, 50 HZ, approx. 20 VA 

Size : 220*85*262 mm 

Warrenty: monthslyear 

Price: 

Comments: 

') Spedty.wh.n dam i. bamd on )ed. md w l a  ltull *ode1 01 a ~ t h e r  
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d 2" Sensor Survey on Humidity and Indoor Air Quality Sensors 

The informadon piwn on thin paw come. f r m  the rnanufacrunr and is not verified by IEA - Annex 18 

IEA - Annex 18, Demand Controlled Ventilating Systems, 2nd Sensor Survey, May 1991 
Cluestionnaire 

Sensor specification 

Panaral 
Address of manufacturer: Sauter-Cumulus GmbH, P.0 Box 350, Hans-Bunte-Str.15, 

0-W-7800 Freiburg Tel: $49-761-5105-0 

Contact person and fax.: W. Schauble, t49-761-5105-234 
Sensor designation: C02-sensorttransformer EGO 10 F 001 / F 003 

Sensor element type used: 

Measurement principle of sensor element: NOlR 

Measuring range: from 0 to 2000/6000 ppm 

lnfluencina factpLg 

Temperature: [ no 1 if yes < 0.5% /K 

Humidity: I n 0 1  if yes< O . l % / % R H  

Cross sensitivity: gas: in % 

gas: in % 

Atmospheric pressure: I n 0 1  if yes< O.l%lmbar 

Measurina of hll eeda I measured vdua 

Accuracy: 10 % I 

Sensitivity: '3 <0.5 Z 
Rise time: T,, ~2 min, T, -3 min, other T,,, min 

Repeatability: " < I  % 

Long-term stability: " < 5 % of full scale 

Linearized output signal: continuous I switched 0-10 WC / 0-20 mA 

Power requirements: 24 VAC +lo%-15% / 50-60 HZ / 5VA 

Size : 122*120*55 rnm 

Werrenty: - 1 m o n t h s l m  

Price: F 001: 1557.- US$, F 003: 1503 US$ 
Comments: with LEO-indicator in steps of 200 pprn / 600 pprn; F 003 for use with pump / pump set 

170 US$; adjustable to four zones of altitude 

') ~pasihl.wh.n d m  is bued on mdhu ssd.1 or w t b r  a 
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d 2" sensor ~ w e y  on Humidity and Lndoor Air Quality Sensors 

The information pivan on thls page comes from tho msnufectvror and is not varifoad by IEA - Annex 18 

IEA - Annex 18, Demand Controlled Ventilating Systems, 2nd Sensor Survey, May 1991 
Questionnaire 

Sensor soecification 
T@, 

General 

Address of manufacturer: Simrad Optronics A/S, P.O. Box 61 14  Etterstod, 

N-0602 Oslo 6, Norway Tel: t47-2-670490 

Contact person and fax.: ~ r ~ ~ v e ' ~ a n ~ s r n o ,  t47-2-192991 

Sensor designation: G o  200 CO, 

Sensor element type used: N.A. 

Measurement principle of sensor element: IR Spectroscopy 

Measuring range: from 3,000 ppm to 20,000 ppm 

lnfluencina factors '1 

Temperature: I no I if yes < 

Humidity: [ no 1 i f  yes< 

Cross sensitivity: gas: in % 

gas: ~n % 

Atmospheric pressure: I no I if yes < 

Measuring ~ r o ~ e r t i e s  of full scale I measured vslua 

Accuracy: * 5% I 

Sensitivity: '1 

Rise time: T,, min, T,, 0.08min. other T,,, min 

Repeatability: '1 % 

Long-term stability: ' 1  < 5% % of full scale 

Additional information 

Linearized output signal: continuous I switched 4..20 mA 

Power requirements: 18..32 VOC / 6 W 

Size : 140*132*318 rnrn 

Warrenty: 18 -/year 

Price: 

Comments: 

'I- Spacify,whan data is based on scels end value lfull scale1 or another & 
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nd 2 SensorSwey on Humidity and Indoor Air Quality Sensors 

The informadon @"en on tki. page coma, f r m  tk. mlufacNrar  and i. not nrifid by IEA - Annex 18 

IEA - Annex 18, Demand Controlled Ventilating Systems, 2nd Sensor Survey. May 1991 
Questionnaire 

Sensor sljecification 78% 
Gsc!fd 
Address of manufacturer: 

Contact person and fax.: 

Sensor designation: 

Sensor element type used: 

Spegos Industries LTD, Hor Hotzvirn Industrial Pork, P.O. Box 

23650, Jerusalem 91235 Tel: t972-2-828867 

Ruth lscovich, t972-2-826873 

Agrico 2 

co2 
it: non dispersive infro red 

Measuring range: .from 0 to 3000 ppm 

I ~easurement principle of sensor elemer 

Lnfluencina factors '1 

Temperature: I m 1 if yes < 

Humidity: I m 1 if yes < 
Cross sensitivity: gas: H20 0 in 100 % 

gas: in % 

Atmospheric pressure: I I ? ~  l if yes < 

I~easur ina ~rooerties of full a d s  I mssrured value 

I Accuracy: f 1 1.5% 

Sensitivity: 

Rise time: Ts3 min. T, min. 0 t h ~  T.,, min 

Repeatability: $1 % 

Long-term stability: '1 < 5% over 6 months 

Additional in fo rmath  

Linearized output signal: . continuous I switched 0-1 VDC and 4-20 d 

Power requirements: 220 VAC, 50/60 Hz. 12 W 

Size : 315*245*135 rnm 

Warrenty: 12 &/year 

Price: 

Comments: 

' I  Specify,when data is b a l d  on jcak md valw (full s c d d  or another & 
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d 2" sensor survey on Humidity and Indoor Ai r  Quality Sensors 

Tha idormation pivan on t h i m  paw oome. from the manufmorunr and 1s not varifiad by IEA - Annex 18 

IEA - Annex 18, Demand Controlled Ventilating Systems, 2nd Sensor Survey, May 1991 
Questionnaire 

Sensor specification 

G m Q d  
Address of manufacturer: Valtronics, 101 1 Detroit Avenue, Concord, 

CA 94518 USA Tel: t01-415-689-1076 

Contact person and fax.: Ms. Melissa Grwes, t01-415-689-3739 

Sensor designation: Model 2089 Wall-Stat; Model 2088 Duct-Stat 

Sensor element type used: 

Measurement principle of sensor element: NDlR 

Measuring range: from 0 to 2000 ppm 

11 

Temperature: I no I if yes < 10 ppm / ' C  

Humidity: I M 1 if yes < 

Cross sensitivity: gas: in % 

gas: in % 

Atmospheric pressure: I I ~ Q  1 if yes < 

Measurina ~rooertieg of t u ~  .sale I m e s ~ ~ ~ s d  V ~ U O  

Accuracy: i 3% I 

Sensitivity: " 1% 6 
Rise time: Ta, min, T, 0.13 min, other T,,, min 

Repeatability: " 1 % 

Long-term stability: '1 < % of full scale 

Additional information 

Linearized output signal: continuous I switched 0-1 VDC, 4-20 d 

Power requirements: 24 VAC 

Size : 100*127*51 rnrn 

Warrenty: 12 tn~ahslyear 

Price: 675.- US$ 

Comments: SPDT dly relay contacts output with adjustable setpoints 



fd sensor S w e y  on Humidity and Indoor Air Quality Sensors 

Tha information nivan on !him pans comam from the manufacmrar and is nor wrified by IEA - Amax 18 

IEA - Annex 18, Demand Controlled Ventilatin~ Systems, 2nd Sensor Survey, May 1991 
Questionnaire 

Sensor specification TR, 
!and 
Address of manufacturer: Vdtronics, 101 1 Detroit Avenue, Concord, 

CA 94518 USA Tel: t 1-415-689-1076 

Contact person and fax.: Ms. Melissa Groves, t01-4 15-689-3739 
Sensor designation: Model 2080 CO? Stot 

Sensor element type used: 

Measurement principle of sensor element: NDlR 

Measuring range: from 0 to 2000 ppm 

lnfluencina fa- " 
Temperature: I n o l  if yes< 1 0 p p m / ' C  

Humidity: 1119 1 if yes < 

Cross sensitivity: gas: in % 

gas: in % 

Atmospheric pressure: Im 1 if yes< 

Measurina ~ r o ~ e r t i e s  

Accuracy: 

Sensitivity: 11 

Rise time: 

Repeatability: " 

of full scale / maasursd valua 

t 3% I 

1 % FS 

Ta, min, T, 0.13 min, olhsr T,,. min 

1 % 

Long-term stability: " < % of full scale 

Additional informatipn 

Linearized output signal: continuous I switched 0-2 v 
Power requirements: 24 VAC 

Size : 100*127*51 mm 

Warranty: 12 mmhslyear 

Price: 860.- US$ 

Comments: LCD Digital Display 



d 2" sensor survey m Humidity and Indoor A i r  Quality Sensors 

Tha Information 0iv.n on t k i m  pap. corn, from t h  irumfaoturer and i. wt urMd by IEA - A n n x  18 

IEA - Annex 18. Demand Controlled Ventilatin~ Systems, 2nd Sensor Survey, May 1991 
Questionnaire 

Sensor specification TR, 
Gsmd 
Address of manufacturer: Figoro engineering inc., 1-5-3 Senbanishi, Minoo 562 Osaka 

Japan Tel: t81-727-28-2560 or t49-211-358128 

Contact person and fax.: Mr. Murakomi, t49-211-359538 or t81-727-28-0467 

Sensor designation: AM 800 LAO Unit 

Sensor element type used: Semiconductor Gas Sensor 

Measurement principle of sensor element: Metal Oxide Semiconductor 

Measuring range: from 1 to 10 ppm Hydrogen 

lnfluencina " 
Tempereture: I no 1 i f  yes < Automatic adjustment 

Humidity: I no 1 i f  yes < 

Cross sensitivity: gas: in % 

gas: in % 

Atmospheric pressure: I no 1 if yes < negligible 

Measurina orpgediag of tun SCCJ~ I i r u a w r d  due 

Accuracy: + NA I 

Sensitivity: '1 < 1 ppm Hydrogen 
Rise time: T,s min, T, <1 min, 0 t h ~  T-. min 

Repeatability: 'I NA % 

Long-term stability: '1 < % of full scale 

Additional inform&g 

Linearized output signal: continuous I switched 

Power requirements: 12 MC 

Size : 70*50*15 mm 

Warrenty: ~ l y e a r  

Price: 

Comments: Microprocessor controlled U\O unit using TGS 800 

Four output signal terminals with C-MOS output 

Speol(y.whn data la b n d  on rcsl. mdvolv. moald or w t h r  

- 48 - 



d 2" sensor survey an Humidity and Indoor Ai r  Quality Sensors 

The information pivan on thi. pap. comas from tho manufacturer and ie not vsrifled by IEA - Annar 18 

IEA - Annex 18. Demand Controlled Ventilatino Systems, 2nd Sensor Survey, May 1991 
Cluestionnaire 

ii!-md 
Address of manufacturer: Figaro engineering inc., 1-5-3 Senbanishi, Minoo 562 Osoka 

Jopon Tel: t81-727-28-2560 or t49-211-358128 

Contact person and fax.: Mr. Murakami, t49-211-359538 or t81-727-28-0467 

Sensor designation: AMS 800 

Sensor element type used: Semiconductor Gos Sensor 

Measurement principle of sensor element: Metal Oxide Semiconductor 

Measuring range: from 1 to 10 ppm Hydrogen 

bfluencina fa- '1 

Temperature: I no I if yes < can be reduced by control IC 

Humidity: I no I if yes < 

Cross sensitivity: gas: in % 

gas: in % 

Atmospheric pressure: I no 1 if yes < negligible 

Accuracy: * NA I 

Sensitivity: '1 < 1 ppm Hydrogen 

Rise time: Tas min, T, <I min, Other T,.. min 

Repeatability: ' 1  NA % 

Long-term stability: 'I < % of full scale 

-1 inforrnatim 

Linearized output signal: continuous I switched 

Power requirements: 5 'iuC 

Size : 22131 mm 

Warrenty: monthslyear ~ 
Price: 

Comments: Pre-calibrated NO-sensor unit 

I to be used with a control 1C chip 

Spec#ty.whn dm. I. b..d on rsY. (hl l  maid or MUU~ 
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d 2" Sensor Survey on Humidity and Indoor~Ah Quality Sensors 

l?m lnfomutlon r i n n  on I t i s  pap. c w .  from U* mrulaotur.r .nd 1. mt n d R d  bv IEA - AM= 18 

IEA - Annex 18, Demand Controlled Ventilating Systems, 2nd Sensor Survey, May 1991 
Ouestionnaire 

. .- 

Sensor specification 

GBJ.!ed 

Address of manufacturer: Landis & Gyr Building Control, Friesstr. 20-24. 

I D-W-6000 Frankfurt 60 Tel: t49-69-4002-0 

Contact person and fax.: Mr. Ginther. t49-69-4002-590 

Sensor designation: SER 61.1 and QAP 61.1 

Sensor element type used: 

Measurement principle of sensor element: resistor 

Measuring range: from 100 to 0% V\Q 

Jnfluencina f w  " 
Temperature: I no 1 if yes < 

Humidity: I no I if yes < 

Cross sensitivity: gas: in % 

gas: in 9b 

Atmospheric pressure: I no 1 if yes < 

of luU scale I measured d u e  

Accuracy: f I 

Sensitivity: " 
Rise time: T u  min, T, min, Other T.., min 

Repeatability: '1 % 

Long-term stability: " c - 
Linearized output signal: -1- 0..10 V DC 

Power requirements: 24 VAC 

Size : QAP 61.1: 100t81t32.4 rnrn 

12 Warrenty: mnnths/vear 

Price: OEM-device, contact factory for price 

Comments: Sensor QAP 61.1 can be used only in connection with' 

controller SER 61.1. No industrial applicotion. 

') Spedty,when data Is band on sole  md d u e  (lull ecda) or a n o w  
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fd sensor ~ w e y  m H u d d i t y  and Indoor Ai r  Quality Sensors 

The information g inn on tNs papa oomee from th. nunufaoNfar and is not varlRed by IEA - Annex 18 

IEA - Annex 18, Demand Controlled Ventilating Systems, 2nd Sensor Survey, May 1991 
Questionnaire 

Sensor s~ecification 

imsd 
Address of manufacturer: Sauter-Cumulus GmbH, P.0 Box 350, Hans-Bunte-Str.15, 

D-W-7800 Freiburq Tel: t49-761-5105-0 

Contact person and fax.: W. Schauble, t49-761-5105-234. 

Sensor designation: L4Q-sensor EGQ 1 F 001 

Sensor element type used: TGS 822 Fiqaro 

Measurement principle of sensor element: Metaloxide sensor 

Measuring range: from 0 rel. units to 10 relative units 

m i n a  factpLa '1 

Temperature: I no 1 if yes c l%/K 

Humidity: [ no 1 if yes < 0.3% / % RH 

Cross sensitivity: gas: sensitive to a in % 

gas: lot of gases in % 

Atmospheric pressure: I no 1 i f  yes c 

- - 

w r i n a  DIOD- of hll mcde I maamred rdua 

Accuracy: * 20 % I 

Sensitivity: '1 < 0.5% 

Rise time: T,, "1 min, T, min, 0th.r T,,, min 

Repeatability: '1 < 1  % 

Long-term stability: " < 10 % of full scale 

Additional l n f o r m ~  

Linearized output signal: continuous I switched 0-10 WC 

Power requirements: 24 VAC *20%, 50-60 HZ, 3.5 VA 

Size : 72*72*32 mm 

Warrenty: 1 m o n t h s l ~  

Price: 189.- US$ 

Comments: 5 relalive units are equivalent to o well defined concentration of acelone or olternaliveiy to o well defined 

concentration of tobacco make  : with LED-indicator 

1) Specity,when data is based on rcsl. Uultuu model or nn0lk.r- 
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d 2" sensor survey cm Humidity and Indoor Air Quality Sensors 

Ths information piwn on this page c-s from Iha mmf.oNrer d is mt wrlfied by IEA - A m  18 

IEA - Annex 18, Demand Controlled Ventilating Systems, 2nd Sensor Survey, May 1991 
Questionnaire 

Sensor specification TR. 
mled 
Address of manufacturer: Souter-Cumulus GmbH, P.0 Box 350. Hons-Bunte-Str.15, 

0-W-7800 Freiburg Tel: t49-761-5105-0 

Contact person and fax.: W. Schouble, t49-761-5105-234 

Sensor designation: IAQ-sensor ERQ 1 F 001 / F 002 

Sensor element type used: TGS 822 Figoro 

Measurement principle of sensor element: Metoloxide sensor 

Measuring range: .- from 0 rel. units to 10 relative units - 
Tempereture: I n 0 1  . i f  yes< 1%/K 

Humidity: I no 1 if yes < 0.3% / % RH 

Cross sensitivity: gas: sensitive to o in % 

gas: lot of goses in % 

Atmospheric pressure: I no 1 i f  yes < 

of lull scds / measured vdu. 

Accuracy: i 20 % I 

Sensitivity: '1 <0.5 

Rise time: T,, -1 min, T, min, Other T,,. min 

Repeatability: $1 < 1  % 

Long-term stability: '1 < 10 % of full scale 

I 
100 V/ 0.5 (cos9=l), 24 VDC, 42 VAC/lA 

Linearized output signal: cantinuous I switched 0-10 VDC / 0-620 mVDC 

Power requirements: 24 VDC +20%, 50-60 Hz 

Size : 7 2 ~ 7 2 ~ 3 2  mm 

Warrenty: 1 months/- 

Price: F001: 232.- US$, / F002: 221.- US$ 

Comments: 5 relotive units are equivalent to o well defined concentrotion of acetone or olternolwdy to o well defined 

concentration of tobacco smoke / FW2 with ertemol setpoint (necesary! 66.- US$) / wilh 2 LED indimloo 

'1 ~pci~..*hen data IS besed on I~II sccw or ~ m r  a 

- 52 - 



2"* Sensor Survey an Humidity and Indoor Ai r  Quality Sensors 

The information piwn on thl. pap. o o m s  from Uu manuborunr vd i m  not wrlfled by IEA - A n n 1  18 

IEA - Annex 18, Demand Controlled Ventilating Systems, 2nd Sensor Survey, May 1991 
Questionnaire 

Sensor specification 

GQtEd  
Address of manufacturer: Souter-Cumulus GmbH, P.0 Box 350, Hons-Bunte-Str.15, 

0-W-7800 Freiburg Tel: t49-761-5105-0 

Contact person end fax.: W. Schauble, t49-761-5105-234 

Sensor designation: ioq-sensor, on-off control, ERO 2/8.349.002.001 

Sensor element type used: TGS 822 Figoro 

Measurement principle of sensor element: Metoloxide sensor 

Measuring range: from 0 rel. units to 10 relative units 

I1  

Temperature: [ no I if yes < l%/K 

Humidity: I no I if yes< 0.3% / % RH 

Cross sensitivity: gas: sensitive to o in % 

gas: lot of gases in % 

Atmospheric pressure: I no 1 i f  yes < 

Measurina oroaertiag of full .calm I measured value 

Accuracy: i 20 % I 

Sensitivity: '1 <0.5 % 

Rise time: T,, -1 min, T, min, other T,,, min 

Repeatability: '1 < 1  % 

Long-term stability: " c 10 % of full scale 

Linearized output signal: continuous I swi tcha  5(1) A, 250 VAC 

Power requirements: 220-240 V 110-15%. 50-60 Hz, 11VA. 2W 

Size : 107*72*40 mm 

Warranty: 1 m o n t h s l w  

price: 256 US! 

Comments: Time delay for r e l y  1..25 min; 5 relotive units ore equivalent to o well defined concentration 

of acetone or olternotively to a well defined concentration of tobacco smoke. 

1) spe.s~,~hen d m  i m  based on ~GXI.  end VD/VL IMI s c d d  or another &u 
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d 2" Sensor Survey on Humidity and Indoor Air  Quality Sensors 

Tho Information giwn on t h i m  p a w  oomm from the manufamrer and I. not n r i R s d  by IEA - Annar 18 

IEA - Annex 18, Demand Controlled Ventilating Systems, 2nd Sensor Survey, May 1991 
Ouestionnaire 

Sensor snecif ication I 
Eeneral 
Address of manufacturer: Staefa Control System AG, Loubesriti, 

CH-8712 Stafa Tel: t41-1-928-6111 

Contact person and fax.: Mr. Inauen, t41-1-928-6711 

Sensor designation: FRA-Ql 

Sensor element type used: 01 / Figaro TGS 812 

Measurement principle of sensor element: catalytic 

Measuring range: from 0 % to 100 % l40 

Jnfluencina factpUL 'I 

Temperature: 1 no 1 if yes < 5 % l40 (0..40 'C) 

Humidity: I no 1 if yes < 5 % l4Q (40..80 % RH) 
Cross sensitivity: gas: CH, etc, in - % 

gas: FCKW etc. in - % 

Atmospheric pressure: [ no 1 if yes < no data 

Measurina orogeLtiaa of full lcala I rnsasursd value 

Accuracy: f I 

Sensitivity: '1 

Rise time: no data Tas min, T, min, Other T.,, min 

Repeatability: '1 % 

Long-term stability: '1 < % of full scale 1 
W i o n a l  inforrnatioq 

Linearized output signal: contlnuou~ I switched 0..10 V 

Power requirements: 24 VAC t 151-lo%, 1.75 VA 

Size : 80*80*28 mm 

Warrenty: 1 monthslyaar 

Price: list price 186.- US# 

Comments: This declaratian applies to the room device. A duct versian 

is wailable in combination with the temp.sensor TI. 

Specity.rhm d m  i. baaed on rsol. Iv.lv.11 add 01 w t h r  

- 54 - 



2"* S w e y  QI Humidity and Indoor Air Quality Sensors 

Product Information on 

'Miscellaneous Sensors and' 
'Sensor Elements' 



znd sensor ~ ~ r ~ e y  cm Humidity and Indoor Air Quality Sensors 

Tk. informadon piwn on thil pap. come. from the marufamrer and is ~t nrlflod by IEA - A-x 18 

IEA - Annex 18, Demand Controlled Ventilating Systems, 2nd Sensor Survey, May 1991 
Questionnaire 

Sensor s~ecification TR, 
- 

Eenaral 
Address of manufacturer: E t E  Elektronik GmbH, Longwiesen 7, 

A-4210 Engerwitzdorf Tel: t43-7235-2343-0 

Contact person and fax.: Mr. Johonn Palzenberger, t43-7235-2343-43 

Sensor designation: HC 200 

Sensor element type used: HC 200, E t E  Elektronik 

Measurement principle of sensor element: capacitive 

Measuring range: from 10 to 95 % RH 

l n f l r r a n c m r a  '1 

Temperature: I no 1 if yes < -0.02 % RH / 'C 

Humidity: 

Cross sensitivity: 

I M 1 if yes < 
gas: 100 ppm NHJot 85 % RH in 6 % RH 

gas: in % 

Atmospheric pressure: I @.Q 1 if yes < 

m s u r i n a  ~ r o ~ e r f i a a  of lull scda I masswed value 

Accuracy: i 1.5 I 

Sensitivity: n 0.6 pF / %RH 
Rise time: To, min. T, 0.25 min, Other T,., min 

Repeatability: '1 1 %RH 

Long-term stability: 50% RH, 80 'C < ? 0.5 % RH of full scale 

Additional inf- 

Linearized output signal: continuous I switched 

Power requirements: 

Size : 

Warrenty: 

Price: 

Comments: 

12 mPnthslvear 

23 US$ (each) , 11 US$ ( 1000 pcs.) 



nd 2 Sensor Survey on Humidity and Indoor Ai r  Quality Sensors 

The information given on this papa corns. ftorn the rnanufacmmr and is not verified by IEA - Annex 18 

IEA - Annex 18, Demand Controlled Ventilating Systems, 2nd Sensor Survey, May 1991 
Ouestionnaire 

Sensor specification I 
Eenerel I 

Address of manufacturer: E t E  Eleklronik GmbH, Langwiesen 7, 

A-4210 Engerwilzdarf Tel: t43-7235-2343-0 

Contact person and fax.: Mr. Johann Palzenberger, t43-7235-2343-43 

Sensor designation: HC 500 

Sensor element type used: HC 500. E t E  Eleklronik 

Measurement principle of sensor element: capacitive 

Measuring range: from 0 to 100 % RH 

Humidity: 

Cross sensitivity: 

I no 1 if yes < -0.02 % RH / 'C 
I m I if yes < 
gas: 100 ppm NH3 at 85 % RH, in 6 % RH 

gas: in % 

Atmospheric pressure: t 9 l if yes < 

Measurina ~ r o ~ e r t i e g  of lull scale I maalured vdue 

Accuracy: i 1.5 I 

Sensitivity: " 1.7 pF/ % RH 
Rise time: T83 min, T, 0.25 min, other T,,, min 

Repeatability: '1 3 1  %RH 

Long-term stability: 1 )  50% RH, 80 'C < 0.5 % RH of full scale 

. . Pdd~t~onal information 

Linearized output signal: continuous I switched 

Power requirements: 

Size : 

Warrenty: 

Price: 

Comments: 

4*10 mm 

12 ~ ~ ~ t h s l y e a r  

47 US$ (each) , 26 US$ (1000 pcs.) 

'I Spasiiy.when data in based on zcale end value (lull ssdd or mother 
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fd sensor ~ w e y  m Humidity and Indoor Air Quality Sensors 

The information given on this papa comas from the manufacturer and ie not verified b y  IEA - Annax 18 

IEA - Annex 18, Demand Controlled Ventilating Systems, 2nd Sensor Survey, May 1991 
Questionnaire 

Sensor specification 

General 

Address of manufacturer: Feutron GmbH Greiz, Reichenbocher Str. 173 

0-0 6600 Greiz Tel: 

Contact person and fax.: Mr. Fiedler. t37-793-71261 

Sensor designation: Feuchtesensorelement 

Sensor element type used: feutron- type 

Measurement principle of sensor element: copocitiv humidity sensor element 

Measuring range: from 0 to 100 % RH 

Influencing factors ' 1  

Temperature: Iml i f  yes< 

Humidity: 1 no I if yes < 

Cross sensitivity: gas: in % 

gas: in % 

Atmospheric pressure: 1x1 i f  yes< 

I ~ e a s u r i n a  ~ r o ~ e r t i e s  of full ecsls I measured value 

Accuracy: i I 

Sensitivity: '1 - l p f / % R H  

Rise time: Ta, min, T,, 0.16 min, Other T,,, min 

Repeatability: '1 21.5 % RH 

Long-term stability: $1 < over yeors % of full scale 

Additional information 

Linearized output signal: continuous I switched osc. circuit necessary 

Power requirements: 

Size : 10:7.5*l mm 

Warrenty: 6 -/year 

Price: 33 US$ 

Comments: 

" Specify,when data is bssed on scale end volue lfull scale) or another 
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d 2' Sensor Survey cm Humidity and Indoor Ai r  Quality Sensors 

The information giwn on this page emla. from the mawfastum and i. not wrified by IEA - A n n =  18 

IEA - Annex 18, Demand Controlled Ventilating Systems, 2nd Sensor Survey, May 1991 
Questionnaire 

Sensor specification TR, 
Eenaral 
Address of manufacturer: Figaro engineering inc,, 1-5-3 Senbanishi, Minoo 562 Osaka 

Jopon Tel: 41-727-28-2560 or t49-211-358128 

Contact person and fax.: Mr. Murakami, t49-211-359538 or t81-727-28-0467 

Sensor designation: TGS 501 

Sensor element type used: Semiconductor Gas Sensor 

Measurement principle of sensor element: Thin film metal oxide 

Measuring range: from 0.1 . to 10 ppm Methylmercopton 

@fluencina I I  

Temperature: t no 1 if yes < NA 

Humidity: I no 1 if yes < 

Cross sensitivity: gas: in % 

gas: in % 

Atmospheric pressure: I no 1 if yes < negligible 

Measurina ~ r o ~ e r t i e s  of tvll asale I measured V~IU. 

Accuracy: * NA I 

Sensitivity: '3 < 0.1 ppm 

Rise time: Ta, min, T, < 0.1 min, Other T.,, min 

Repeatability: " NA % 

Long-term stability: '1 c % of full scale 

Additional information 

Linearized output signal: continuous I switched 

Power requirements: 0.55 VOC 

Size : 6mm t7.6 mm diameter 

Warrenty: monthslyear 

Price: 

Comments: Offensive odor sensor element 

sensitive to volatile sulfide 

Speci(y,wh.n data 1s basad on rssl. mdhll scdd or another y&x 



d 2" sensor survey on Humidi ty and Indoor Air. Quality Sensors 

Tha Informadon given on this page come. from tha manufacturer and i m  mt verilied by IEA - Annex 18 

IEA.- Annex 18, Demand Controlled Ventilating Systems, 2nd Sensor Survey, May 1991 
Questionnaire 

Sensor specification d$5;%, 
CwQca! 
Address of manufacturer: Figoro engineering inc,, 1-5-3 Senbonishi, Minoo 562 Osaka 

Jopon Tel: t81-727-28-2560 or t49-211-358128 

Contact person and fax.: Mr. Murokomi, t49-211-359538 or t81-727-28-0467 

Sensor designation: TGS 800 

Sensor element type used: Semiconductor Gas Sensor 

Measurement principle of sensor element: Metal oxide Semiconductor 

Measuring range: from 1 t o  20 ppm Hydrogen 

lnfluencina factors '1 

Temperature: I no 1 i f  yes c 3% /'C of measured value 

Humidity: I no 1 i f  yes c 1% /%RH of measured value 

Cross sensitivity: gas: in % 

gas: in % 

Atmospheric pressure: I no I if yes c negligible 

of hdl scale I measured vdus 

Accuracy: i NA I 

Sensitivity: $1 < 1 ppm Hydrogen 
Rise time: Ta, min, T, < I min, other T.., min 

Repeatability: '1 NA % 

Long-term stability: $1 c % of full scale 

Additional information 

Linearized output signal: continuous I switched NA 

Power requirements: 5V AC/DC 

Size : 1 Omm * 17mm diameter 

Warrenty: monthslyear 

Price: 

Comments: Mixed gas sensor element sensitrve to 

tobacco smoke 

SPacib.whan data is baaed on sale  end value lhdl .sale) or amther 
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fd sensor survey on Humidity and Indoor Air Quality Sensors 

The information ~ i v a n  on this paps soma. from the rnanufaemrsr and is not verified by IEA - Annsx 18 

IEA - Annex 18, Demand Controlled Ventilatino Systems, 2nd Sensor Survey, May 1991 
Questionnaire 

L&& 

Address of manufacturer: HY-CAL Engineering, 9650 Telstar Ave., El Monte, 

CA 91731, USA Tel: + 1-818-444-4000 

Contact person and fax.: Ed Nowak, +I-818-444-1314 

Sensor designation: IH-36024  (Sensor only) 

Sensor element type used: HY-CAL CMOS IC and thin film Pt RTD 

Measurement principle of sensor element: capacitive IC and Pt RTD 

Measuring range: RH: from 0% to 100% RH, Temp.: from -50'C to 85 'C 

-factors '1 

Temperature: [ no 1 if yes < 1% full scale w/temp comp 

Humidity: I no I if yes < not applicable 

Cross sensitivity: gas: no in % 

gas: in % 

Atmospheric pressure: Im I if yes < . 

Measurina orooertieg 

Accuracy: 

Sensitivity: " 
Rise time: 

Repeatability: 'I 

of hll scds I moamured d u e  

2% RH I 

30 mV / %RH nominal 

T,, 0.83min. T,, min, other T,., 'min 

30.5% RH 

Long-term stability: '1 < 1.0 % of full scale J 

Linearized output signal: ~ontinuous I switched linear 0.8-3.8 VDC nominal 

Power requirements: 4.5-6.5 VDC regulated; 5 VDC nominal 

Size : 6-pin TO-5 con, 9 mm diameter * 7 mm h 

Warrenty: contact factory monthslyear 

Price: 65.- US! 

Comments: RH and temp. elements in TO-5 can sealed with a sintered SST hydraphobic 

filter. Calibration data provided. 

Speei~.whan data im based on &?ole end v a l u ~  lfull ssdel or another & 
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fd sensor survey on Humidity and Indoor Air Quality Sensors 

The information pivan on this peps comes from the manufacturer and is not verified by IEA - Annex 18 

IEA - Annex 18, Demand Controlled Ventilating Systems, 2nd Sensor Survey, May 1991 
Questionnaire 

Sensor specification TR, 
General 

Address of manufacturer: HY-CAL Engineering, 9650 Telstar Ave., El Monte, 

CA 91731, USA Tel: +I-818-444-4000 

Contact person and fax.: Ed Nowak. +I-818-444-1314 

Sensor designation: CT-839-A-MH 

Sensor element type used: 
' HY-CAL CMOS IC and thin film Pt RTD 

Measurement principle of sensor element: capacitive IC and Pt RTD 

Measuring range: AH: from 0% to 100% RH, Temp: from -23'C to 65 'C 

Influencing factors '1 

Temperature: 1x1 i f  yes< 

Humidity: I no 1 i f  yes < not applicable 

Cross sensitivity: gas: no in % 

gas: in % 

Atmospheric pressure: I no 1 if yes < 1 
~ --- ~ 

Measuring properties of full ecsla I measured value 

Accuracy: * 2% AH; ? 0.8% of temp span I 

Sensitivity: '1 0.16 mA / %AH ; voriable for temp 
Rise time: T,, 0.83 min, T,, min, Other T,,, min 

Repeatability: 1) 90.5% RH, 9 0.01 'C 

Long-term stability: '1 < 1.0 % of full scale 

Additional information 

Linearized output signal: sontinuous I switched 4-20 mA, dual temp + AH 

Power requirements: 20-45 VDC 

Size : 113*71.4*35 mm 

Warrenty: 12 e l y e a r  

Price: 398.-US1 

Comments: Decarative wall mount composite hausing. 

Temperature compensated AH output. lntcqral calibration jacks. 

" Specify.whsn dets is bared on scale end velue (full scale) or another & 



d 2" sensor survey on Humidity and Indoor-Air Quality Sensors 

l lm  idornudon dwn on thla pago corns from th. manulwturer a d  a not writled by IEA - Anmx 18 
IEA - Annex 18, Demand Controlled Ventilating Systems, 2nd Sensor Survey, May 1991 

Questionnaire 

Sensor specification TR, 
!u.I!xd 
Address of manufacturer: HY-CAL Engineering, 9650 Telstar Ave., El Monte, 

CA 91731, USA Tel: +I-818-444-4000 

Contact person and fax.: Ed Nowak, +I-818-444-1314 

Sensor designation: CT-839-A-X 20 / X 21 

Sensor element type used: HY-CAL CMOS IC and thin film Pt RTD 

Measurement principle of $ensor element: capacitive IC and Pt RTD 

Measuring range: RH: from 0% to 100% RH, Temp: from -23'C to 65 'C 

lnfluencina factorol 

Temperature: 1119 1 if yes < 

Humidity: I no 1 if yes < not applicable 

Cross sensitivity: gas: no in % 

gas: in % 

Atmospheric pressure: I !JQ 1 if yes < 

of full scale I mra.ured valve 

Accuracy: i 2% RH ; 3 0.8% of temp span I 

Sensitivity: 11 0.16 d / XRH ; variable for temp 

Rise time: T,, 0.83 min, T, min, otht T.,, min 

Repeatability: '1 30.5% RH, 3 0.01'C 

Long-term stability: " < 1.0 % of full scale 

Linearized output signal: cantinuous I switched 4-20 d, dual temp + RH 

Power requirements: 20-45 VDC 

Size : housing: 114*70*51 mm, probe: 9.5 mm dio * 203 mm 

Warranty: 12 mpnths/vear 

Price: 398.-US# 

Comments: Dud, surface and remote configurations. Rated for outdoor use. 

Temperature compensated RH output. Integral calibration jacks. 

'I Sp.cify.whn data is based on rs.l. mdfull model or amth.r mW 
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d Sensor S w e y  on Humid i ty  and Indoor A i r  Quality Sensors 

The information ~ i v a n  on this paps comas from the manufacturer and ie not varifiad by IEA - Annex 18 

IEA  - Annex  18, Demand Controlled Ventilating Systems, 2nd Sensor Survey, May 1991 
Questionnaire 

Sensor s~ecification T@% 
General 

Address of manufacturer: HY-CAL Engineering, 9650 Telstor Ave., El Monte, 

CA 91731, USA Tel: t1-818-444-4000 

Contact person and fax.: Ed Nowok, tl-818-444-1314 

Sensor designation: CT-890 

Sensor element type used: HY-CAL thin film polymer and lhin lilrn Pt RTD 

~ e a s u r e r n e n t  principle of sensor element: capacitive dewpoint and RTD temp 

Measuring range: dewpoirkfrom-104.7.C to  100'C, temp.: from 0'C to 204.7 

Influencina factors '1 

Temperature: [ 1 i f  yes < 

Humidity: I JJQ 1 i f  yes c 

sensitivity: gas: no in % 

gas: in  % 

Atmospheric pressure: I m 1 i f  yes C 

Measurina ~ r o ~ e r t i e s  of full ~ c s k  I measured value 

Accuracy: ternp.:*0.05'C,dewpoint:~O066C to ?6 'C  ol 100'C t depression 

Sensitivity: 'I 0.018 mA / 'C 

Rise time: T,, 0.27 min, T,, min, Other T,,, min 

Repeatability: '1 included in published accuracy spec. 

Long-term stability: " included in published accuracy spec. 

Additional information 

Linearized output signal: $ontinuous 1 switched 4-20 d dud output 

Power requirements: 24-45 VDC or 115 VAC * 10% 

Size : housing: 117 dia : 185 rnrn. probe: 9.5 dio 305 mm 

Warrenty: 12 -/year 

Price: . 3880.-US% 

Comments: Explosion proof nerno 4 x  housing. Woshoble sensor operates to 185'C. 

Dual digit01 display. Probe lenghts 51-1524 mm. 350 PSI pressure roting. 

') Spaoify,when data i s  besad on scde snd value (full scslsl or another & 
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d 2" Sensor Swev  on Humidity and Indoor Air Quality Sensors 

l h  intomSon given on tN. paps ooms fmm tha mrutaohlrer and I8 not verified by lEA - A n m x  18 

IEA - Annex 18, Demand Controlled Ventilating Systems, 2nd Sensor Su~ey, May 1991 
Questionnaire 

Sensor specification 

!hl!d 
Address of manufacturer: Wilh. Lambrecht GmbH, P.O. Box 2654, Friedlander Weg 65-6; 

D-W-3400 Gottingen Tel: t49-551-4958-0 

Contact person and fax.: Rolf Biicker. t49-551-4958-12 

Sensor designation: humidity sensor 8163 (humidity and temperature) 

Sensor element type used: Rotronic C-80 

Measurement principle of sensor element: capacitive 

Measuring range: from 0% to 100% 

Jnfluen- I I  

Temperature: I no 1 if yes < t0.5 %RH /A 70 K 

Humidity: I no 1 if yes < 

Cross sensitivity: gas: in % 

gas: in % 

Atmospheric pressure: I no 1 if yes< 

Measurina ~ r o ~ e r t i e g  of lull .ode 1 m a s u r d  vdue 

Accuracy: i 1%RH I 

Sensitivity: '1 0.1 % RH 
Rise time: l.3 min, 1, 0.17 min, Other T.., min 

Repeatability: '1 0.5 % RH 

Long-term stability: '1 < stable % of full scale 

Additional i n f o n n a t i ~  

Linearized output signal: 

Power requirements: 

Size : 

Warrenty: 

Price: 

Comments: 

cantinuous I switched O..1 V hum. -0.2..+0.5V temp. 

8..30 V 

195*25 mm 

6 m a k d w r  

490 US$ 



d 2" Sensor Surveys Humidity and Indoor A i r  Quality Sensors 

The information Din" on thi. paw c a u a  from U* nnrufvltvnr d is mt wrir7.d by IEA - A n m r  18 

IEA - Annex 18, Demand Controlled Ventilatino Systems, 2nd Sensor Survey, May 1991 
Questionnaire 

Sensor specification TR, 
!bmCal 
Address of manufacturer: tke-vent0 bv, Reehorsterweg 25 E, NL-6717 LD EDE, 

Postbus 500. NL-6710 BM EDE Tel: +31+8380-32432 

Contact person end fax.: AJ. van Silfhout, t31-8380-34670 

Sensor designation: De Snuffelm 

Sensor element type used: Figaro TGS 812 and MC-2 Minicop/Ponametrics 

Measurement principle of sensor element: Mixed gas sensor, Methane, Isobutane. Hydrogen, CO. Ethanol 

Measuring range: from 500 to 6000 ppm 

hfluencina " 
Temperature: [ no 1 if yes < 2.7 X at 65 X RH 

Humidity: I no 1 if yes < 5 % at 20 'C 
Cross sensitivity: gas: in % 

gas: in % 

Atmospheric pressure: I 1 if yes < 

-no orooertiag of full medo I m a w r e d  value 

Accuracy: i 10 % I 

Sensitivity: fl RS 3000 ppm / RS 1000 ppm = 0.63 t 0.85 lsobutane 

Rise time: Ta min, T, min, mhr T.,. min 

Repeatability: " % 

Long-term stability: 11 After 6 days < no deviation % of full scale 

Linearized output signal: continuous I switched Load= 4 K Vc = 10V 

Power requirements: Vc max 24 V PS = 15 mW mox 

Size : 16,s mm* 17 mm diameter 

Warrenty: - - monthslyear 

Price: 283.- US$ (1 pc.). 255.- US$ each (100 pcs.) 

Comments: Intended for towngas monitoring and domestic 

gasleok detector 



d 2" Sensor Survey m Humidity and Indoor Alr Quality Sensors 

The inform.Uon pivan on this paus come. from the manufecNnr and la m t  wrlfled by IEA - Annex 18 

IEA - Annex 18, Demand Controlled Ventilatino Systems, 2nd Sensor Survey, May 1991 
Ouestionnaire 

Sensor specification TR, 
GBJlQd 

Address of manufacturer: Valtronics, 101 1 Detroit Avenue, Concord, 

CA 94518 USA Tel: t o 1  -415-689-1076 

Contact person and fax.: Ms. Melissa Graves, t o 1  -41 5-689-3739 

Sensor designation: Model 6289 !AQ- Stat 

Sensor element type used: 

Measurement principle of sensor element: (co,) NDIR, (RH) capacitive, (~emp) solid state 

Measuring range: CO, 0-2,000 ppm, RH 15 to  95 %, Temp 8 to  40 'C 

Humidity: [ I if yes < 
Cross sensitivity: gas: in % 

gas: in % 

Atmospheric pressure:  ill^ 1 i f  yes < 

m r i n 0  or- of full scale I measured "due 

Accuracy: i 3% I 

Sensitivity: '1 1 % 6 

Rise time: l a 3  min, T, 0.13 min, Othar T,.. min 

Repeatability: '1 1 % 

Long-term stability: '1 < % of full scale 

-information 

Linearized output signal: continuous I switched 4-20 mA 

Power requirements: 

Size : 76:152:50 mm 

Warrenty: 12 -/year 

price: 750.- US$ 

Comments: SPDT dry relay contacts output with adjustable setpoints 

') Spacity.when data i. baled on =ale md rdy~ IhA scdd or snothr . . 
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The information given on this page comes from the manufacturer end is not verified by  IEA - Annex 18 

IEA - Annex 18, Demand Controlled Ventilating Systems, 2nd Sensor Survey, May 1991 
Questionnaire 

Sensor specification TR; 
General ........................................................................... 

Address of manufacturer: ........................................................................... 
................................ Tel.: .................................... 

Contact person and fax.: ........................................................................... 
Sensor designation: ........................................................................... 
Sensor element type used: ........................................................................... 
Measurement principle of sensor element: ........................................................................... 

Measuring range: from ............................ to ..................................... 

lnfluencina factors ' I  

Temperature: [ no I if yes < .......................................... 
Humidity: I no I if yes < .......................................... 
Cross sensitivity: gas: .......................................... in ................... % 
? gas: .......................................... in ................... % 

Atmospheric pressure: I no 1 i f  yes < .......................................... 

Measurinq ~ r o ~ e r t i e s  of full scale I measured value 

Accuracy: zk ............................... ,I ................................ 
Sensitivity: ' 1  ..................................................................... 
Rise time: T,, .......... min Too ........... min other T ........... min ..... 

Repeatability: ................................................. % 

Long-term stability: " ................................................ of full scale 

- 
Additional information 

Linearized output signal: continuous I switched ............................ .. ....... 
Power requirements: ........................................................................... 
Size : .................... .................... ................... 

Warrenty: ........................................................ monthslyear 

Price: ........................................................................... 

Comments: ........................................................................... 
.................................................................................................................... 

Specify,when data is bered an scale end value (full scslel or enathar 



IEA - Annex 18, Demand Controlled Ventilating Systems 
2nd Sensor Survey, May 1991 

Guide t o  answer the questionnaire TR, 
Refering t o  terms in the questionnaire a sensor e lement is defined as a device which directly 
measures a gas concentration ( e.g. in the indoor air quality sensor of Unitronic the sensor element 
is the Figaro TGS 800). The sensor contains the sensor element and additional electronic circuits 
t o  give a standardized output signal. 

1) Specify, when data is based on the scale end value or another 

1 General I 

Address of manufacturer: 

Contact person and fax.: 

Sensor designation: 

Sensor element type used: 

Measurement principle of 
sensor element: 

Measuring range: 

name, P.O. box, street, city, country, phone number. 

name, department, fax. number. 

article no.. or order no., or type, or equipment, or name. 

which type of sensor element, from which company is used. 

carbon dioxide sensors: IR - spectroscopy, NDlR - spectroscopy. 
IR - photo-acoustic, or other 7 

mixed gas sensors: homogenous metal oxide, mos-fet, catalytic, 
or other 7 

humidity sensors: hair and polyethylene - strip, capacitive, 
conductance-film, lithium chloride, or other7 

for mixed gas sensors it is also importantto specify the test gas 
( gas used for calibration ). 

[ Inf luencing fac tors  I 

If output signal is independent against changes in temperature / humidity / atmospheric pressure. 
mark lnol. If there is an influence, quantify it ( 0.9. temperature influence for a C 0 2  - sensor 

< 2 %  I K from scale end value). 
4 

I f  malfunction of sensor occurs wi th surface condensation, please indicate at the bottom of the 
questionnaire under comments. 

Cross sensitivity: the influence against presence of other gases ( 0.9. for a C 0 2  - 
sensor, gas: CO < 1 % lppm co). 



[Measuring properties I 
Accuracy: 

sensitivity: 

Rise time: 

expressed in % of the measured value or the full scale value or 
expressed in a concentration unit. 

the change in output signal due to a given change in the primary 
measurand 

the time elapsed between a step change of the input concentration 
(signal) until the output has changed to a certain percentage of the 
steady state value. (e.g. other T .... can be T,, I 

Step  response 

Tt - dead  l i m e  

T, - r l s e  t l m e  

Repeatability: the standard deviation in % of the output signals, when conducting 
many tests of the same type. 

Long-term stability: the change of output signal under defined concentrations after a one 
year period. 

IAdditional information I 

Linearized output signal: the output signal may be linearized, it can be an analogous output 
signal or a control switch which is activated (e.g. 1-5 V, 4-20 mA). 
If the output signal is digital write digital. 

Power requirements: for example: 10 or 20 V AC ,I0 or 20 V DC input, 1 VA 

Size: in mm 

Warrenty: 

Price: 

in months 

in national currency without sales tax in June 1991. 

Comments: if sensor has additional features to be mentioned. 



Fd sensor survey co Humidity and Indoor Air Quality Sensors 

Contacted Companies: 

Ados GmbH, D-5100 Aachen, Trieter Str. 23-25, TeL, +49-241-59011, FAX +49-241-59040 

AB GemlaplaPf P.O. Box 7, S-36002 Gemla, Swedm,  el. +46-470-67510 

ADC. Pindar Road, Hoddesdao. Herts EN1 1 QAQ. Engknd, FAX +44-992 444 567 

AhUmm Mess- und Regelteehnlk, P.O. Box 1260, Eichedelldstr. 1-3, D-8150 Holzldrchen. 
Tel. +49-8024-3007-0. FAX +49-8024-3007-10 

Ahba~ter. B&H Lab. CO. LtQ 295 Kyo-machi Kurume city. Fuhoka Pref. 830, Japan. 
Tel. +33-942-36- 120,  FAX +33-942-37-2018 

Aritmn AG, Lohwiss-Str. 30, CH-8123 Ebmatingeo, Tel. +41-1-980-3381, FAX +41-1-980-3366 

AuergeseUsehaft GmbH. D-1000 Berlin 44. Tbiemannsk. 1, Tel. +49-30-6891-0, 
FAX +49-30-6891-420 

Balluf, Gebhard GmbH & Co KG. D-7303 N e u h a w  GartmSr. 21-25. Tel. +49-7158-173-0. 
FAX +49-7158-69154 

Bayer Dlagnostlc GmbH, D-8000 Miinchen 90, WeiSenseestr.101. TeL +49-89-69927-0, 
FAX +49-89-69927-295 

Ben-Ruprecht GmbH & Co KG, Werner Str. 35, D-7140 Ludwigsburg, Tel. +49-7141-922770. 
FAX +49-714- 132350 

Bleler & Lang GmbH, Oberkhchm. 21, D-7590 Achem. Tel.+49-7841-3886, 
FAX +49-7841-27899 

Cenha-BOrkle GmbH. P.O. Box 1164. D-7036 SchSnaich. Tel. +49-70'31-557-01, 
FAX +49-7031-557493 

COM alr b.v., P.O. Box 7, Indushieweg 5, NL-5527 AJ Haperf Te1. +314977-82990. 
FAX +31-4977-&U)44 

Control Roductp Internatlond, 2724 Summer Street N.E., Minneapolis, MN 55413. USA. 
Tel. +1-612-331-4051. FAX +1-612-331-3180 

Corecl GmbH. Hochburger Str. 23. P.O. Box 1570. D-7830 Emmendingen, Tel. +49-7641-8365 

DELTA Regeltecbnlk GmbH, Tiirkenstr. 11. D-8000 Miinchen 2, FAX +49-89-283509 

D e e r  AG. Moislinger AUee 53/55. D-2400 Liibeck 1. Tel.+49-451-882-0. 
FAX +49-451-882-2080 

Driesen + Kern GmbH. P.O. Box 1126, D-UMO Hamburg-Tangstedf Td. +494109-6633. 
FAX +49-4109- 1359 

E+E Elektmnk GmbH. L a n g w h  7, A4210 Engenvikdorf, Tel. +43-7235-2343-0, 
FAX +43-7235-2343-43 

EGEGmbH, Ravasberg 34. D-2303 Gem& Tel. +49-4346-5071, FAX +49-4346-5658 



d 2" sensor survey m Humidity and Indoor Air Quality Sensors 

Elektronk GmbH, H o l b e i .  21, D-8500 Niunberg 70, TeL +49-911-66870, FAX +49-911 

Endrich Bauelemente Vertriebs GmbH, Hauptstr. 56, D-7270 Nagold, TeL +49-7452-4082, 
FAX +49-7452- 1470 

Feutron GmbH Greitz, Reichenbacher Str. 173, D-0-6600 Greiz, FAX +37-793-71281 

Flgm Englneerlng Inc.. 1-5-3, Senbanishi, Miooo, Osaka 562, Japan, Tel. +33-727-28-2560, 
FAX +33-727-28-0467 

Flgm USA. INC, P.O. Box 357. Wilmelte. ILK091, USA, TeL+l-708-256-3546. 
FAX +1-708-256-38& 

Fresh GesellsehafI fir LLhftungselnrlehtungen mbH, P.O. Box 3, D-3360 Osterode 22, 
Tel. +49-5522-81197, FAX +49-5522-8128 1 

Galltee GmbH, BoscMmse 4, P.O. Box 43, D-7048 Bondorf, Tel. +49-7457-3056, 
FAX +49-7457-3758 

Heldolph-Elektro GmbH & Co KG, Staren&. 23, D-8420 KeMeim, Tel. +49-9441-7070, 
FAX +49-9441-707259 

HoneywehRege~steme, D-OffenbacbjMai Tel. +49-69-8064-0, FAX 49-2389-534754 

HorIba Europe GmbH. In-. 8, D-6374 SteinbactfTs.. Tel. +49-6171-704-0. 
FAX +49-6171-8014 
Horlba Ltd., Miyanohigashi. Ki io in ,  M i - k u ,  Kyoto. Japan, Tel. +33-75-3138123, 
FAX +49-6171-8014 

HY-Cal Englneerhg, 9650 T e W  Ave., P.O. Box 5488, El Monte, California, 91734, USA., 
Tel. +1-818-444-4000, FAX +1-818-444-1314 

Instltut fOr PharmazeutiPche Chemle, Westf(Uische Wieh-Universitgt Miiaster, Prof. Dr. 
Meyer zu Reckmdorf, Arbeitsstelle Fodunpstraosfer, Schloflplak 2, 3500 M h r  

JUMO, MX. Juchheim GmbH & Co, P.O. Box 12KJ. D-6100 Fulda, Tel. +49-661-6003-0, 
FAX +49-661-6003-500 

Keller GmbH, Inder Garte 40, D-4530 Ibhen- TeL +49-5451-85-0, FAX +49-5451-854-12 

lambda Electronics. Grevgatan 39, S-11453 Stockholm. TeL+46-8-652-0610, 
FAX +46-8-663-4026 

Wilb. Lamprecht GmbH, FriedEnder Weg 65-67, P.O. Box 2654, D-3400 G8ningc-4 
Tel. +49-551-4958-0, FAX +49-551-4958-12 

h d l s  & Gyr, Friesstrasse 2 0 2 4  D-6000 Frankfun 60, Tel.+49-69-4002-0. 
FAX +49-69-4002-590 

MST GmbH, Boschetvieder Str. 123, D-8000 Miinchen 70, FAX +49-89-7191887 

Murata Fdle Electronic GmbH, HoIbeinstr. 21-23. D-8500 Niimberg 70, Tel. +49-911-66870. 
FAX +49-911-6687-193 

NATEC Schultheh GmbH, Niels-Bohr-Str. 11, D-8046 Gmhing, FAX +49-89-320 62 97 
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Neuberger Messhtrumente GmbH, Rainbachweg 16, D-8092 Haag. Tel. +49-8072-1067. 

Nucletmn Vertrlebs GmbH, G-erstr. 60, D-8000 Miinchen 50, FAX +49-89-149 002-11 

PAX EIectro Products AB. P.O. Box 72, S-64030 H ~ e f o ~ '  Tel. +46-157-41200, 
FAX +46-157-40065 

Preuwag AG Miuimu,. P.O. Box 1260. D-20% Bad Olddoe. Tel. +49-4531-1582. 
FAX +49-4531-803248 

RCZ R&ler Br Cie. lnshuments GmbH, Heinrich Krumm-Sk. 8. D-6050 OffenbachMah, 
Tel. +49-69-895055. FAX +49- 69-891130 

Rotronie AG, Grindelst 6, P.O. Box, CH-8303 Bassersdorf, Tel. +41-1-8381111, 
FAX +41-1-83743373 

Sauter Cumulus GmbH, Hans-Bum-St IS, P.O. Box 350, D-7800 Freiburg, 
Tel. +49-761-5105-0, FAX +49-761-5105-234 

Senmrteehnlca GmbH, Aubinger Weg 27, D-8039 Puchheim-EM.. FAX +49-89-800 83 33 

Sen Source hternational. P.O. Box 1217, D-2805 Stuhr 1/J3remen. FAX +49-421-893331 

Siemens AG. Bereich Energie- u. Automatisierungstechnik. P.O. Box 21 12 62. 
D-7500 Karlsuhe 21, Tel. +49-721-5951, FAX +49-721-5954071 

Simrad Optronks A/S, P.O. Box 6114 Etterstad, N-0602 Oslo 6, Td. +47-2-670490, 
FAX +47-2- 192591 

Spegap hdust rks  Ltd, Har Hotzvim Indt&hl Park. P.O. Box 23650, Jerusalem 91235, h e l .  
Tel. +972-2-828867. FAX +972-2-8288-73 

SMT & Hybrld GmbH, P.O. Box 330, D-0-8012 Dresden. FAX +37-51-4873263 

SWa Control System AG. Laubiiti. CH-8712 Stifa. Tel. +41-1-928-6111. FAX +41-1-928-6711 

System Controls LTD. 4 Lennox Ma& Basingstoke, Hants, RG22 4DF. UK. Tel. +44-256-478855 

Testem GmbH, Reismiihlenstr: 65, D-8000 Miinchen 71, FAX +49-89-780 98 49 

Testoterm GmbH & Co, Kolumban-Kayser-Sk. 17, D-7825 Lenzkirch. Tel. +49-7653-681-0. 
FAX +49-7653-681- 105 

Tbks GmbH & Co KG, Hauptstr. 76. D-3400 G8ttingen. Tel. +49-551-79001-0, 
FAX +49-55 1-79001-65 

tke-vento, Reeborstenveg 25e, , 6717 LD Ede, Postbus 500, NL-6710 BM EDE. 
Tel. +31-8380-32432, FAX +31-8380-34670 

Ultrakust electmnle GmbH. SudeteaS~. 5-7, D-8375 Ruhmannsfelda Tel. +49-9929-301-0. 
PAX +49-9929-301-10 

Umwelt und Prozeskoatmll GmbH (UPK). Hauptstr. 95, D-6350 Bad Nauheim, 
Tel. +49-6032-31971, FAX +49-6032-32795 
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Unitronk GmbH, P.O. Box 330 429, Mimstersbr. 338, D-4000 Diisseldorf 30, Tel. +49-211-626364, 
FAX +49-211-626360 

V&ah Oy, P.O. Box 26, SF-00421 Helsinki, Tel. +358-0-89491, FAX +358-0 894 9227 

Valtronies, 1011 Detroit Ave.. Concord, California 94518. USA, Tel. +1-415-689-1076, 
FAX + 1-4 15-689-3739 

Vdvo GmbH, P.O. Box 106323, D-UXX) Hamburg 1, Tel. +49-40-3296-0. FAX +49-40-3296-213 

Warwick, University of, Dr. Julian W. Gardner. Sir W i  Lyons Road. Cmenty CV4 7EZ, 
England. TeL +44-203-523523, FAX +44-203-418922 

Wessels Messteehnlk GmbH, Burgunderstr. 7, D-4WO N e u s  TeL+49-2101-42065. 
FAX +49-2101-409321 

Winter Gagwarnenlagen GmbH, Bebeh.  36. D-4600 D o m u d  36, Tel. +49-231-218401, 
FAX +49-231-218407 

Yamatake-HoneyweU Co Ltd., Building Systems Division, Nagai International Bldg. 12-19. 
Shibuya 2-chrome, Tokyo 150, Japan, TeL +33-486.2333, FAX +33-409-0822 






