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SITRANS F US 105



Foreword



This handbook has been prepared as an aid and information source for consulting engineers, distributors and is directed not least at accrediting laboratories who undertake verification of SITRANS F US 105. SITRANS F US 105 is the result of an intensive development programme by Siemens Flow Instruments, who have put great emphasis on developing an energy calculator which, while dedicated to a special task, can by its modular construction and programming meet a wide range of applications in thermal energy metering. This technical specification includes, in addition to general technical information, a detailed description of the “build-up code” which characterises the SITRANS F US SONOCAL system of which SITRANS F US 105 is a part. SITRANS F US 105 is approved for custody transfer in Denmark in accordance with EN 1434. SITRANS F US 105 has also attained approval as a cooling billing meter unit in accordance with DRAFT EN 1434-4: 1996 PR A1, May 1999.
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SITRANS F US 105



1. Introduction



1.



SITRANS F US 105 is used for custody transfer and distribution metering in district and central heating systems in which the medium is water with supply temperatures up to 170°C and flows of up to 25,000 m3/hr. SITRANS F US 105 is a multi-purpose energy calculator which meets the requirements of EN 1434. The energy calculator has furthermore been specially developed to receive volume pulses from Siemens Flow Instruments series 2500 CT and 3000/3300 ultrasonic meters which form part of the SITRANS F US SONOCAL programme.



Introduction



1.1 Functional specifications



SITRANS F US 105 can be connected to mechanical flowmeters with pulse output from a reed switch, and static flowmeters with pulse outputs. Based on the recorded volume pulses, measurements of forward and return temperatures, SITRANS F US 105 performs an energy calculation with correction for density and heat content based on Dr. Stuck’s thermal coefficient tables for district heating. SITRANS F US 105 is built up on a modular basis, the energy measurement circuit is located in the upper part and forms a complete unit that can be calibrated and verified - independent of whatever printed circuit may be connected in the lower part of the equipment. A main connector PCB depending on the application type is fitted in the lower part. Power supply can be a 3.65 V lithium battery, 230 V AC or a 24 V AC/DC module. All three types of power supply are able to supply a SONO 2500 CT with power - and lifetime of up to a minimum of 8 years with battery. (10 years under particularly favourable conditions.) In addition, various optional modules can be fitted, e.g. an electricity and water consumption module enabling electricity, water and heat to be billed from the same meter, or an output pulse module for connection to a CTS system, and an M-bus/Siox module. Data reading and setting up/amendment of operating parameters are via the optical eye on the front panel using Windows-based parametering software. 1.2 Description of applications



SITRANS F US 105 has been developed to meet a range of heating applications, mainly using one flowmeter - typically mounted in the return flow pipeline. The drawing shows a typical installation for thermal energy metering.



This handbook covers the use of SITRANS F US 105 for district heating applications. SITRANS F US 105 can be used for cooling applications, which must take account of locations of forward and return sensors, which in this situation must be fitted with the “red” in the return pipe, as the return pipe is warmest in cooling applications. In addition, the flowmeter must be fitted in the flow to achieve correct energy calculations. Note: SITRANS F US 105 has been designed for combined heating/cooling systems in which forward and return pipes are used for district heating in winter and for cooling in summer. The calculator unit has also been designed for “open” and closed heating systems using 2 primary flowmeters for measurements of forward and return flows, and 2 secondary flowmeters for measuring make-up water and hot water usage. It is also possible to print out cumulative values and functional status directly from the meter unit.
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SITRANS F US 105



1. Introduction



1.3 Display options



SITRANS F US 105 is fitted with an easily readable display with symbols which are lit up/switched off depending on the application and function selected. The display is of the LCD type, in which under normal operation the display constantly shows the cumulative value of energy in MWh, KWh or GJ. As the display is made for other applications as well, there will be figures/symbols which are not in use for normal district heating applications. There are 2 rings at the lower right of the display which blink in a particular sequence. The inner ring lights first, followed by the outer, indicating that SITRANS F US 105 is working and active. Serial number/client number



Tariff record 1 and 2, tariff limits 1 and 2 Temperature sensor error Other error



Maximum power/flow Instantaneous power



Pulse indicator



Main menu



(SITRANS F US 105 active)



Sub-menu Reset symbol



The display arrows light up according to the selected main menu and point to country-specific text on the label of the equipment. The text follows the country code for the build-up code. SITRANS F US 105 is fitted with one function key and this is operated by either a short press on the key - for the arrow to move right - or a long press (more than 2 secs.) for the arrow to light up two beams which indicate that the display is now showing sub-menus. When the function key is activated, the micro-processor registers this – and SITRANS F US 105 updates the display every 2 secs. (quick mode). This function is useful when SITRANS F US 105 is being used to regulate a heating system. SITRANS F US 105 returns to normal state 2 minutes after the last press of the function key to conserve the battery lifetime. 1.4 Menu structure ENERGY



FLOW



TEMP



INFO



SUBMENU 1



SUBMENU 1



SUBMENU 1



SUBMENU 1



SUBMENU 2



SUBMENU 2



SUBMENU 2



SUBMENU 2



SUBMENU x



SUBMENU x



SUBMENU x



SUBMENU x



BRIEF PRESS



LONG PRESS



Depending on the system and the options selected, the equipment is configured with a factoryset number of main menus and associated indicator arrows pointing to the label text. Similarly, only the configured sub-menus are activated. The client/user can choose to “blank” some of the factory-set sub-menus. This does not apply to cumulative energy/volume, which must be visible according to the authorities’ requirements. The next page shows the maximum menu summary. Individual sub-menus are shown under 2 different main menus. This applies to the Maximum power and Maximum flow, which can appear in the menu column for either Energy or Volume. Menu column no. 5 is not used in applications with only one flowmeter. SFIDK.PS.022.E1.02
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SITRANS F US 105



1. Introduction



1.5 Maximum display views



Maximum power usage (peak power) or maximum water consumption (peak flow) can be shown depending on meter configuration.



1.6 Key to symbols



The symbols light up when the relevant function is active. There are also symbols reserved for future use which are not used in this version. Instantaneous energy consumption



Sensor error



Peak



Error



Totalizer A



Reset



Totalizer B



Heartbeat



Tariff 1 limit or record



Main menu



Tariff 2 limit or record



Sub-menu



Client number



Temperature differential



Serial number
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SITRANS F US 105



2. Error status and reset



2.



In the event of a sensor or other error, the main menu will show the sensor error symbol or other error .



Error status and reset



2.1 Error status



and/



The error will be stated on menu 4.



Error information: F1 Flow temperature sensor disconnected or short-circuited. F2 Return temperature sensor disconnected or short-circuited. F3 Internal equipment fault. F4 Differential temperature exceeds 20°C but no flow for 48 hours. F5 Amount of water exceeds meter range. 2.2 Reset procedure



SITRANS F US 105 is provided with a “power on reset” function, activated every time the power supply is connected, i.e. every time the top is removed and replaced. By combining “power on reset” and holding down the press-key while the top is being replaced, the display can be brought to a reset function for the various parameters.



Resetting error information can be either: A. With use of a hand terminal (not described in this handbook, see the instruction) B. Unaided - using only the press-key and separation of the top from the bottom Ref. B: Unaided reset: 1. Lift the top of the equipment from the bottom part and wait until the segments in the display disappear (this can take up to 30 seconds). 2. Hold down the function key while replacing the top on the bottom, and hold it down until the : reset function symbol appears 3. With a short press, run through the various reset options. 4. With a long press, reset the error. 5. The error number and exclamation mark and/or broken thermometer will disappear and the display will return to the main menu, or go to the next reset menu (depending on configuration). 6. The function key can be used to check that the reset has been correctly carried out. Note: When SITRANS F US 105 is connected to the power supply, the display will always start up showing the pulse division and software version implemented on the equipment. In a standard version, the reset function will be configured as follows:
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SITRANS F US 105



3. Data reading



3.



An optical infra-red transceiver is located on the lower right of SITRANS F US 105, functioning in accordance with the EN 61107 standard. The communication protocol is based on EN 60870-5 (M-bus).



Data reading



3.1 Data in/output



In the event of communication on the M-bus add-on board at the same time as the “optical eye”, the eye has precedence. A standardised optical reader head is used for data reading and configuration of tariff limits. The send-receive circuit must be constructed in accordance with EN 1434 and EN 61107. To ensure that Dat, Request and Gnd can be connected to a standard RS 232 port, an adapter circuit must be used. This adapter can be ordered from Siemens Flow Instruments and is built into a standard D-sub connector.



2 3 4 5



RXD Receive Data TXD Transmit Data DTR Data Terminal Ready SG Signal Ground



1,5 meter



Programming of pulse count, flowmeter location and choice of unit of measurement for cumulative energy can be re-programmed via the optical reader head/or via the bus port on one of the optional modules.



Solder joints to be shorted when re-programming



Amendment of this metrological data, however, requires an internal soldered spot before programming, as legal measuring data is involved. Siemens Flow Instruments optical reading head can be connected to both Siemens Flow Instruments’ hand terminal and a standard IBM-compatible PC with Windows 95 installed. For further information concerning the functions of the hand terminal and PC software, refer to documentation in the respective manuals.
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4. Temperature sensor input/flowmeter pulse input



4.



Temperature measurements are made on a dual-slope measurement principle to suppress grid frequency irregularities and induced noise (hum). Four temperature measurements (resistance measurements), two temperature and two calibration measurements, are made for each temperature measurement. Reference measurements are made of two known precise resistances. Reference resistors are used to calculate the unknown temperature sensors. Generally, we can state that our dual-slope principle suppresses more grid noise (50 Hz effect) and thereby allows longer sensor wires to be used.



Temperature sensor input/flowmeter pulse input



4.1 2/4-wire temperature measurement



The principle of 4-wire measurement is the same, but in this case the long cable length, resistances in cable connections and connectors (internal resistances) are compensated for by a separate current and voltage measurement. The true resistance measurement takes account of internal resistances of the cables connected to the forward/return sensors.



To achieve a lifetime of at least 8 years with a SONO 2500 CT fitted, Pt 500 sensor types must be used. 1. Connector PCB for flowmeter 1 with 2-wire temperature connection.



2. Connector PCB for flowmeter 1 with 4-wire temperature connection.



Pulse inputs for Flow 1 react to negative direction pulse. Flow 1 is always connected to the primary flowmeter – i.e. flowmeter on which the energy measurement is based. This can be either in the forward or return. The pulse input for the energy calculator flow input must be coded for exactly the flowmeter type defined in the BBB table. For all types of flowmeters connected to the flowmeter input, the pulse duration shall be at least 0.5 msec. and the pause duration at least 1.5 msec. Re BBB tables see clause: Programming SITRANS F US 105
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SITRANS F US 105



5.



5. Data port and pulse input and output



Data port and pulse input and output



5.1 Data output, energy and water pulse output



To ensure that Dat, Request and Gnd can be connected to a standard RS 232 port, an adapter circuit must be used. This adapter can be ordered from Siemens Flow Instruments and is built into a standard D-sub connector. This module can be used when reading the meter, e.g. outside a house. A 3–wire cable (e.g. 3 x 0.2 mm2) is directly connected to terminals 62, 63, 64. SITRANS F US 105 is ready to output energy and volume pulses to e.g. a CTS system. Pulse outputs are suitable for connection to an electronic totalizer, mechanical totalizers cannot be used. A pulse is emitted for each updating of the least significant digit on the display for respectively energy and volume pulse. Example:



BBB = 210 1 KWh/pulse and 0.01 m3 /pulse



Note: The pulse output works only when the function (module) has been selected in the build-up code, i.e. ”K” = ”2”



5.2 Data port and pulse input for electricity and water consumption



The data output operates as described in item 5.1. SITRANS F US 105 can be connected to 2 extra impulse emitters - e.g. 2 water meters or one electricity meter and one water meter. For all types of sensor connected to inputs A and B, the pulse duration must be at least 0.5 ms and the pause duration 1.5 ms. Programming the pulse inputs is undertaken during configuration of SITRANS F US 105. The standard settings of inputs A and B are for pulse counting (1 pulse = updating the least significant digit on the display). This module can be used when reading the meter, e.g. outside a house. A 3–wire cable (e.g. 3 x 0.2 mm2) is directly connected to terminals 62, 63, 64. 10
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5. Data port and pulse input and output



5.3 M-bus module



→



→



M-bus connection



Input for totalizers A and B



SITRANS F US 105 is able to communicate with an M-bus master in an M-bus system. This assumes that SITRANS F US 105 is fitted with an M-bus module (slave) with the necessary connections. The printed circuit contains, in addition to M-bus terminals, 2 x 2 terminals for input totalizers A and B. Communication on the bus is by voltage modulation from the master to the slave and current modulation from the slave to the master on an ordinary 2-wire cable. The bus system complies with the requirements of EN 1434-3, IEC 870-5.1, 5.2, 5.4 and M-bus documentation, Version 4.8 of 11 November 1997. Internet path: www.M-BUS.com Communication on the bus is asynchronous serial transmission in half duplex mode, meaning that communications use 1 start bit, 8 data bits, 1 parity bit (even), 1 stop bit. Transmission speed is 300 or 2400 baud. Speed is 300 baud on reset/start-up, but can be changed by a command from the master (change baud rate). Note: Refer also to the M-bus protocol, which can be obtained from Siemens Flow Instruments.



5.4 Addressing the M-bus module



For the M-bus module to function in an M-bus network with several slaves connected together, each slave must be assigned an address. SITRANS F US 105 has a serial number which is “coded” and can be read under the “info” sub-menu (see section 9.1). SITRANS F US 105 is assigned an M-bus address – digit no. 234 on the label text - during programming. If the serial number is higher than 250 (e.g. 265), the first digit (2) is ignored and the address is determined only by the last two digits, i.e. 65. The bus address can be altered using the hand terminal. The master will always send a message on the bus to one particular address, which is encoded in the message. Only the slave that recognises the address will respond.



5.5 Installation of M-bus module



An M-bus system is connected in bus topology, meaning that all slaves are joined in parallel on the bus. M-bus terminals are provided with standardised terminal numbers - 24 and 25 - and polarity is independent, therefore wires can be changed over without affecting functioning. The maximum cable length in an M-bus system depends on the resistance and capacitance of the cable. The resistance of the cable depends on its type and mostly on its cross-section. General requirements: Resistance R < 29 Ω/km and capacitance C < 180 nF/km. E.g. using a cable 2 x 8 mm2 with 40 slaves, approx. 1000 metres of cable can be expected to work in an M-bus system. Note: If an M-bus module is connected with the aim of using totalizer inputs A and B, it is necessary to ensure that “K” is set to “3” (opens the internal connection to terminals A and B).
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SITRANS F US 105



6. Energy and flow calculation



6.



SITRANS F US 105 carries out flow and energy calculations when the pre-totalizer in the calculator unit is “full” - or no later than every 600 secs. (10 mins). In “quick mode”, the calculation is carried out every 2 secs. This, however, uses more battery power and 2 mins - after the last key entry - SITRANS F US 105 returns to normal calculation state.



Energy and flow calculation



6.1. General 6.2 Flow calculation



SITRANS F US 105 calculates the flow by multiplying the number of pulses in 600 secs. (alternatively 2 secs.) by the pulse equivalence in litres/pulse. Flow =



(pulse count x pulse number) (number of sec.)



x 3.6 [m3/h]



Example: SONO 2500 CT, 10 m3/h. From BBB table = 208, it is seen that a SONO 2500 CT givers 10 Imp/l = ( 0.1 l/imp). Number of secs. measured for = 2 secs. Flow =



(0.1 x 55.5) 2



x 3.6 = 10 [m3/h]



The display view has a damper on the flow calculation to compensate for excessive variations in the flow. This gives a more stable flow in the event of sudden changes in the flow - especially with mechanical flowmeters with few volume impulses. Flowfilter = ((3 x old volume flow) + new volume flow) = [m3/h] 4 Example: The flowmeter above momentarily reduces the flow from 10 m3/hr to 6 m3/hr Flowfilter = ((3 x 10) + 6) = 9 m3/h, after 10 secs. 4 Flowfilter =



(3 x 9) +6 4



= 8,25 m3/h, after a further 10 secs.



After approx. 2 minutes the display will have stabilized and be showing 6 m3/hr. 6.3



Peak values



General At the end of each month, the Peak value and Peak time are stored in a rolling record in the EEPROM, which can retain the peaks from the current month and the previous two months. It is necessary to choose whether to record the peak value of flow or power. The function is configured in programming under >RRR< . Note: Standard setting >RRR< does not contain a setting for peak power, but this can be altered with re-programming software or be defined when ordering.



6.4 Maximum flow value (peak flow)



Peak flow is calculated as the average of the last 15 minutes. If the flow just calculated exceeds the previous values, the new value is retained as the peak flow including date. The averaging time can be configured from 1 .... 120 mins., via a hand terminal or PC. The results are shown as toggling between date and peak value on the display.



6.5 Maximum power value (peak power)



Peak power is based on the average of the last 60 mins. If the power just calculated exceeds the previous values, the new value is retained as the peak power including date. The averaging time can be configured from 1 .... 120 mins., via a hand terminal or PC. The results are shown as toggling between date and peak value on the display.



12



SFIDK.PS.022.E1.02



SITRANS F US 105



6. Energy and flow calculation & 7. Verification



6.6 Energy calculation



Calculation of energy is based on the following formula: Energy = Volume x (Tforward - Treturn ) x Kfactor(Ti) [ MJ ] Volume The supplied (or simulated) volume [m3] of water supplied to the calculator during the check period. In the case of a SITRANS F US 105 with Qn = 25 m3/h SONO 2500 CT. (BBB code = 210), the calculator will be programmed to receive 4.5 imp/litre (volume impulses/litre). If e.g. 10,000 pulses are sent during verification, this will correspond to 10,000/4.5 = 2222.22 litres. Tflow



The high temperature measured by the calculator (the forward in district heating and the return in cooling water).



Treturn



The low temperature used by the calculator (the return in district heating and the forward in cooling water).



Kfactor The thermal coefficient of the water, calculated from a polynomial based on Dr. Stuck’s heat tables (”Tabellen von Wärmekoeffizienten für Wasser als Wärmeträgermedieum” [Tables of thermal coefficients of water as heat transfer medium]). (Ti)



7.



Verification



7.1 General



Calculation depends on whether the calculation is for the forward or return (flowmeter location in forward or return).



To carry out a verification quickly and precisely, it is necessary to set the calculator to a highresolution function, in which the display resolution is increased by a factor of 101, 102, 103,104,105 or 106. 103 is typically used. The counting mechanism is based on a totalizer with 18 digits - but only 8 appear on the display. Under normal operation, the 8 most significant digits appear, while in high-resolution mode, the totalizer changes to show the least significant digits. This is clearly seen in the display with the decimal point moving 1 to 6 spaces to the left and the frame around the decimals disappearing. At the same time, SITRANS F US 105 changes from flow-controlled energy calculation to time-controlled energy calculation. This means that the energy/flow calculation changes to being made every second and the “pulse indicator” in the lower right corner of the display switches, illuminating the inner ring/outer ring.



Pulse input signal



SITRANS F US 105 is put into high-resolution mode by shorting terminals 12 and 13. The resistances for simulating forward temperature Rhot and return temperature Rcold are connected to terminals 5…8 as shown on the drawing above. Connect the pulse generator to simulate flow pulses to terminals 10 and 11 as shown. Data for pulses: 3.2 V < V+ < 3.6 V, Vsat < 0.5 V, ton > 0.5 ms and toff < 1.5 ms. Immediately after the shorting wire is removed from terminals 12 and 13, the display returns to normal mode. The cumulative values from the verification remain in the main memory on completion. Based on statistical data in accordance with the requirements of EN 1434, a minimum number of measurements has been determined to compensate for measurement error and standard deviation. To allow verification to be carried out in the shortest possible time, the following minimum times have been determined for the verification points: 20 integrations (measurements) at ∆t 3.5°C 8 integrations (measurements) at ∆t 19°C 2 integrations (measurements) at ∆t 145°C SFIDK.PS.022.E1.02



[20 secs.] [8 secs.] [2 secs.] 13



SITRANS F US 105



7. Verification



7.2 Verification in highresolution mode and with test device



To ease the verification process, a verification test device can be connected via a D-sub connector directly to a PC, enabling a complete energy verification to be initiated. In addition to the verification itself, the programme can produce a report. The test device includes high-precision resistors which are connected in a pre-determined sequence. If external reference resistors are required to form part of the calibration routine, these can be connected to the temperature terminals in SITRANS F US 105. Refer also to the separate manual (delivery available asap).



7.3 Checks



The calculated values in SITRANS F US 105 can be checked in three different ways:



a) Reading the display Determine the difference between display readings at the start and after the end of the required simulation. b) Read off via pulse output Cumulative energy can be read off at pulse output CE on the option card. Volume on CV. In normal display conditions, there will be a pulse each time the least significant digit changes. In high-resolution mode, the pulse will move 3 spaces to the left. Note: If the CE/CV outputs are used, SITRANS F US 105 must be pre-programmed for this function (the module must be selected under “k” in the build-up code). Example: Normal function: Display shows 000123.45 MWh (CE/CV give a pulse every time the least significant digit changes - i.e. in this case, from 5 to 6. Should 5 change to 9, there have been 4 pulses in a 1 sec. interval! High-resolution function: Display shows 23.45123 MWh (display moved 3 places to the left). In this mode, there will similarly be a pulse when the 4 least significant digits of the display change.



c) Read out via data port Cumulative energy can be read out on the bus communication port on one of the supplementary modules. Determine the difference between display readings at the start and after the end of the imposition of the required simulation. Example of energy calculation: Calculation of the theoretical energy for a SONO 2500 CT ultrasonic flowmeter.with the above ∆t values. Pulse value = 25 pulse/litres, corresponding to a SONO 2500 CT with Qn = 6 m3/h. 2500 volume pulses are received with a frequency of 100 Hz. Flowmeter mounted in return. Thot [°C] 53.5 69 160



K factor



Tcold [°C] 50 50 15



∆T [K] 3.5 19 145



Pulsecount [No pulses] 2500 1000 500



Volume [m3] 0.10 0.04 0.02



Kfactor(Tcold) [MJ/m3 ·°C] 4.1316 4.1347 4.2189



Time passed [sec.] 25 8 5



Energy MJ 1.4461 3.1424 12.2348



The thermal coefficient of the water is found in Dr. Stuck’s heat tables (”Tabellen von Wärmekoeffizienten für Wasser als Wärmeträgermedieum”).



These values can now be compared with the correct verification with the above conditions.
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8. Programming SITRANS F US 105



8.



SITRANS F US 105’s many configuration options are set via a build-up number which identifies a system – or a part system consisting of either SITRANS F US 105, flow unit or a sensor pair. The build-up number system pre-programs the equipment based on the build-up number.



Programming SITRANS F US 105



Choice of optional modules “K” and add-on functions “MM” in the build-up number system automatically generates the associated display views in the display, so there is no need to open display views but only to change any limit values. Programming of the equipment also depends to a great extent on legally fixed measurement data - but also on compatibility e.g. choosing the right sensor types for the right type of SITRANS F US 105. There will therefore be combinations in the build-up code that cannot/may not be achieved. 8.1 Build-up number system



The build-up number system consists of a letter/digit combination which describes the product assembly.



SITRANS F US SONOCAL A BBB C - DD EF G



H K L MM - NN P - RRR SS



Flowmeter selected ................ Fittings ................................................ Flowmeter location ....................................... Temperature sensor ......................................... Sensor pockets .......................................................... Power supply .................................................................... Add-on modules .................................................................... Unit of measurement ................................................................ Extra functions ................................................................................ Country code ............................................................................................. Verification ....................................................................................................... Display configuration/special setting ....................................................................... Build-up number system specification The individual parts of the build-up number are as follows: A



Flowmeter connection - flanges - thread



BBB Flowmeter pipe diameter - measuring range - pulse count C



Flowmeter accessories - fittings - welded fittings



DD



System type - flowmeter location F/R - dual systems - open systems



E



Pt 100/Pt 500 - 2/4-wire connection



F



Temperature sensor type - DS/PS/PL - cable length



G



Sensor pockets/fittings - material - length



H



Power supply



K



Optional modules - extra pulse inputs - pulse outputs - data communication



L



Unit of energy measurement



MM



Extra functions - tariff - billing date



NN



Country code



P



Verification - with/without certificate



{RRR} Customer settings {option}. Supply of products with non-default settings. Only stated if other than 0 (default setting) or if {SS} is in place. {SS} OEM variant {option}. Supply of OEM-adapted products. Stated only if other than 0 (standard version).



SFIDK.PS.022.E1.02



15



SITRANS F US 105



8. Programming SITRANS F US 105



8.2 Identification



SITRANS F US 105 is always supplied with a data plate that identifies SITRANS F US 105. The plate text will typically be in the local language. The type of power supply and perhaps also the year of installation of the battery can be seen through a window on the left side of SITRANS F US 105.



Example: Serial number of the equipment (data plate text) 012301N120. 0123 = serial number with equipment version 01 produced in Nordborg ”N” during week 12 of year “0” (year 2000). As SITRANS F US 105 is not able to write alphanumeric characters, the first digit “0” is omitted from the equipment version as well as the code for the production location “N”. The display will actually show: 01231120. 8.3 Configuration of SITRANS F US 105



SITRANS F US 105 - A



BBB



C



DD EF G - H K L MM - NN P



>A< Choice of flowmeter connection A 0 B C D E G



Description No flowmeter PN 10 flange PN 16 flange PN 25 flange PN 40 flange Thread PN 16/25



>C< Choice of fittings/welding nipples C 0 1 2 3 4 A B
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Description No fittings/welding nipples Fittings R½“ x G3/4B (DN 15 w/gaskets) Fittings R3/4“ x G1B (DN 20 w/gaskets) Fittings R1“ x G1¼B (DN 25 w/gaskets) Fittings R1½ x G2B (DN 40 w/gaskets) Fittings R1“ x G1¼B (DN 25 w/gaskets) Fittings R1½ x G2B (DN 40 w/gaskets)



SFIDK.PS.022.E1.02



Number 1 1 1 1 1 1



set set set set set set



fittings R½“ x G3/4B fittings R3/4“ x G1B fittings R1“ x G5/4B fittings R1½“ x G2B welding nipples R1“ x G1¼B welding nipples R1½“ x G2B



SITRANS F US 105



8. Programming SITRANS F US 105



8.3 Configuration of SITRANS F US 105 (continued)



>BBB< Choice of flowmeter type/pulse count Group 1: Flowmeters with reed switches, slow pulses; (BBB < 100) Group 2: Type EEM-Q II flowmeters; (100 < BBB < 199) Group 3: Flowmeters of the SONO 2500 type; (200 < BBB < 299) Group 4: Flowmeters of the SONO 3000/3300 CT type; (300 < BBB < 399) BBB Designation



Q nom. m 3 /h



001 004 009 010 015 016 026 028 031 101 102 103 104 105 106 107 204 205 206 207 208 209 210 211 300 301 302 303 304 305 306 307 308 309 310 311 312 313 314 315 316 317 318 319 320 321



1.5 6 15 25 60 60 400 600 1500 0.6 0.6 1.5 1.5 1.5 1.5 2.5 6 10 6 6 10 15 25 40 36 60 60 100 100 150 180 250 250 360 400 600 1000 1500 2000 2500 3000 3500 4000 4500 5000 6000



Pulse Value



Flowmeter type



Q min.



Qs



Pre-



1 2.5 25 10 100 250 100 250 1000 300 300 100 100 100 100 50 25 10 25 25 10 7.5 4.5 2.5 1 1 1 2.5 2.5 2.5 2.5 2.5 2.5 10 10 10 10 50 50 50 100 100 100 100 100 100



3. party flowmeter 3. party flowmeter 3. party flowmeter 3. party flowmeter 3. party flowmeter 3. party flowmeter 3. party flowmeter 3. party flowmeter 3. party flowmeter Ultraflow EEM-QII Ultraflow EEM-QII Ultraflow EEM-QII Ultraflow EEM-QII Ultraflow EEM-QII Ultraflow EEM-QII Ultraflow EEM-QII SONO 2500 CT SONO 2500 CT SONO 2500 CT SONO 2500 CT SONO 2500 CT SONO 2500 CT SONO 2500 CT SONO 2500 CT SONO 3000/3300 CT SONO 3000/3300 CT SONO 3000/3300 CT SONO 3000/3300 CT SONO 3000/3300 CT SONO 3000/3300 CT SONO 3000/3300 CT SONO 3000/3300 CT SONO 3000/3300 CT SONO 3000/3300 CT SONO 3000/3300 CT SONO 3000/3300 CT SONO 3000/3300 CT SONO 3000/3300 CT SONO 3000/3300 CT SONO 3000/3300 CT SONO 3000/3300 CT SONO 3000/3300 CT SONO 3000/3300 CT SONO 3000/3300 CT SONO 3000/3300 CT SONO 3000/3300 CT



0.01 0.025 0.25 0.2 2 5 2 5 20 0.006 0.006 0.015 0.015 0.015 0.015 0.025 0.06 0.1 0.06 0.06 0.1 0.15 0.25 0.4 0.72 1.2 1.2 2 2 3 3.6 5 5 7.2 8 12 20 30 40 50 60 70 80 90 100 120



2 5 50 20 200 500 500 500 2000 1.2 1.2 2.6 2.6 2.6 2.6 4.3 9 20 9 9 20 30 50 80 43.2 72 72 120 120 180 216 300 300 432 480 720 1200 1800 2400 3000 3600 4200 4800 5400 6000 7200



2 2 2 2 2 2 2 2 2 500 500 362 362 362 362 299 313 278 313 313 278 313 313 278 60 100 100 67 67 100 120 167 167 60 67 100 167 50 67 84 50 59 67 75 84 100



counter



110 mm, G3/4 130 mm, G1 110 mm, G3/4 130 mm, G1 165 mm, G3/4 190 mm, G1 190 mm, G1 260 mm, G1¼ 300 mm, G2 DN 25 DN 32 DN 40 DN 50 DN 65 DN 80 DN 50 DN 65 DN 100 DN 80 DN 125 DN 150 DN 100 DN 125 DN 200 DN 150 DN 250 DN 200 DN 250 DN 300 DN 350 DN 400 DN 500 DN 600 DN 700 DN 800 DN 1000 DN 1200
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m3/h m3/h m3/h m3/h m3/h m3/h m3/h m3/h m3/h m3/h m3/h m3/h m3/h m3/h m3/h m3/h m3/h m3/h m3/h m3/h m3/h m3/h m3/h m3/h m3/h m3/h m3/h m3/h m3/h m3/h m3/h m3/h m3/h m3/h m3/h m3/h m3/h m3/h m3/h m3/h m3/h m3/h m3/h m3/h m3/h m3/h



l/Imp l/Imp l/Imp l/Imp l/Imp l/Imp l/Imp l/Imp l/Imp Imp/l Imp/l Imp/l Imp/l Imp/l Imp/l Imp/l Imp/l Imp/l Imp/l Imp/l Imp/l Imp/l Imp/l Imp/l l/Imp l/Imp l/Imp l/Imp l/Imp l/Imp l/Imp l/Imp l/Imp l/Imp l/Imp l/Imp l/Imp l/Imp l/Imp l/Imp l/Imp l/Imp l/Imp l/Imp l/Imp l/Imp
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SITRANS F US 105



8.3 Configuration of SITRANS F US 105 (continued)



8. Programming SITRANS F US 105



SITRANS F US 105 - A BBB



C



-



DD EF G - H K L MM - NN P



>DD< table, location of flowmeter DD 0F 0R CF CR



Description Flowmeter placed in forward Flowmeter placed in return Cool water, flowmeter placed in forward Cool water, flowmeter placed in return



>EF< table, choice of Pt 500/Pt 100 and temperature sensor type/length DS = direct sensor, PS = pocket sensor, EF 10 1A 1B 1C 1D 1E 1F 1G 2H 2J 3K 3L 3M 3N



PL = long pocket sensor



Description No temperature sensor included DS Pt 500 incl. 1.5 m cable DS Pt 500 incl. 3 m cable PS Pt 500 incl. 1.5 m cable PS Pt 500 incl. 3 m cable PS Pt 500 incl. 5 m cable PS Pt 500 incl. 10 m cable PS Pt 500 incl. 20 m cable PS Pt 100 incl. 1.5 m cable PS Pt 100 incl. 3 m cable PL P 100 4-wire excl. cable L = 105 mm PL Pt 100 4-wire excl. cable L = 140 mm PL Pt 100 4-wire excl. cable L = 175 mm PL Pt 100 4-wire excl. cable L = 230 mm



>G< table, choice of dip tube pockets, fittings G 0 A B C K L M N V
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Description No sensor pockets Brass pockets, PN 25/40 mm Brass pockets, PN 25/85 mm Brass pockets, PN 25/120 mm Stainless steel, PN 25/85 mm Stainless steel, PN 25/120 mm Stainless steel, PN 25/155 mm Stainless steel, PN 25/210 mm ½“ fitting for DS sensor



SFIDK.PS.022.E1.02



Number 2 2 2 2 2 2 2 2



pcs. pcs. pcs. pcs. pcs. pcs. pcs. pcs. ½“ nipples



SITRANS F US 105



8.3 Configuration of SITRANS F US 105 (continued)



8. Programming SITRANS F US 105



SITRANS F US 105 - A BBB >H< table, choice of power supply H 0 1 2 3



C



DD EF G - H K L MM - NN P >K< table, extra modules K 0 1 2



Description No power supply 3.6 V D-Cell 230 V AC 24 V AC/DC



3



Description None RS 232 + Inputs A and B RS 232 + 2 pulse outputs (Energy and Volume/Alarm) M-BUS module + Inputs A and B



Note >K< : If SITRANS F US 105 is wanted with the “data pulse input module for electricity and water consump-tion” module, the two pulse values are set by Siemens Flow Instruments to increment the display by one for each recorded pulse. The display will show the menu record for A and B. A = energy. B = volume. Setting up/changing the pulse value and units are undertaken with an external programmer, or when ordering from Siemens Flow Instruments. >L< table, choice of energy unit L 1 2 3 4



>MM< table, choice of extra functions MM 00 0A T0 TA



Description GJ KWh MWh GCal



Description No extra functions Cut-off date readout Tariff function Tariff and cut-off date readout



Note >MMNN< table, choice of country Abbreviated 00 AT BG BY CH CN CU CZ DE DK EE FI



Country Unspecified Austria Bulgaria Belarus Switzerland China Croatia Czech Republic Germany Denmark Estonia Finland



Abbreviated HU KZ LT LV MD MK MN PL RO RU SE SK UA



Country Hungary Kazakhstan Lithuania Latvia Moldova Macedonia Mongolia Poland Romania Russia Sweden Slovakia Ukraine



The individual country codes are used when approval has been obtained for the respective partproducts in the SITRANS F US SONOCAL series.
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SITRANS F US 105



8. Programming SITRANS F US 105



8.4. Display decimal point location on choice of different types of flowmeter



>P< table, choice of marking/testing/certification P 0 1 2 3



Designation Without type approval marking With country-specific type approval marking With type approval marking and verification With type approval marking, verification and certification



In countries where it is not possible to supply type approval marking and verification, or possibly with certification, P = 2 and 3 are not active. Number of decimal places: BBB Qnom.



Pul- Unit se



Pre-



GJ kWh



MWh Gcal



Unit MW/



m3 m3/h *) TL 1/



kW



TL 2



counter



Type



000



0



0



0



0



0



0



0



0



0



0



0



0



0



0



001



1.5



1



l/p



2



2



3



1



3



3



kW



2



3



2



2



3 part



004



6



2.5



l/p



2



5



3



1



3



3



kW



2



3



2



5



3 part



009



15



25



l/p



2



50



2



0



3



3



kW



1



2



1



50



3 part



010



25



10



l/p



2



20



2



0



3



3



kW



1



2



1



20



3 part



015



60



100



l/p



2



200



1



-



2



2



MW



3



1



0



200



3 part



016



60



250



l/p



2



500



1



-



2



2



MW



2



1



0



500



3 part



026



400



100



l/p



2



200



1



-



2



2



MW



3



1



0



200



3 part



028



600



250



l/p



2



500



1



-



2



2



MW



2



1



0



500



3 part



031



1500



1000



l/p



2



2000



0



-



1



1



MW



2



0



0



2000



3 part



101



0.6



300



p/l



500



1.2



3



1



3



3



kW



2



3



3



1.2



EEM-Q II



102



0.6



300



p/l



500



1.2



3



1



3



3



kW



2



3



3



1.2



EEM-Q II



103



1.5



100



p/l



362



2.6



3



1



3



3



kW



2



3



2



2.6



EEM-Q II



104



1.5



100



p/l



362



2.6



3



1



3



3



kW



2



3



2



2.6



EEM-Q II



105



1.5



100



p/l



362



2.6



3



1



3



3



kW



2



3



2



2.6



EEM-Q II



106



1.5



100



p/l



362



2.6



3



1



3



3



kW



2



3



2



2.6



EEM-Q II



107



2.5



50



p/l



299



4.3



3



1



3



3



kW



2



3



2



4.3



EEM-Q II



204



6



25



p/l



313



9



3



0



3



3



kW



1



3



2



9



SONO 2500 CT



205



10



10



p/l



278



20



2



0



3



3



kW



1



2



1



20



SONO 2500 CT



206



6



25



p/l



313



9



3



0



3



3



kW



1



3



2



9



SONO 2500 CT



207



6



25



p/l



313



9



3



0



3



3



kW



1



3



2



9



SONO 2500 CT



208



10



10



p/l



278



20



2



0



3



3



kW



1



2



1



20



SONO 2500 CT



209



15



7.5



p/l



313



30



2



0



3



3



kW



1



2



1



30



SONO 2500 CT



210



25



4.5



p/l



313



50



2



0



3



3



kW



1



2



1



50



SONO 2500 CT



211



40



2.5



p/l



278



80



2



-



2



2



MW



3



2



1



80



SONO 2500 CT



300



36



1



l/p



60



43.2



2



0



3



3



MW



3



2



1



43.2



SONO 3300/3000



301



60



1



l/p



100



72



2



-



2



2



MW



3



2



0



72



SONO 3300/3000



3 part



302



60



1



l/p



100



72



2



-



2



2



MW



3



2



0



72



SONO 3300/3000



303



100



2.5



l/p



67



120



2



-



2



2



MW



3



1



0



120



SONO 3300/3000



304



100



2.5



l/p



67



120



2



-



2



2



MW



3



1



0



120



SONO 3300/3000



305



150



2.5



l/p



100



180



1



-



2



2



MW



2



1



0



180



SONO 3300/3000



306



180



2.5



l/p



120



216



1



-



2



2



MW



2



1



0



216



SONO 3300/3000



307



250



2.5



l/p



167



300



1



-



2



2



MW



2



1



0



300



SONO 3300/3000



308



250



2.5



l/p



167



300



1



-



2



2



MW



2



1



0



300



SONO 3300/3000



309



360



10



l/p



60



432



1



-



2



2



MW



2



1



0



432



SONO 3300/3000



310



400



10



l/p



67



480



1



-



2



2



MW



2



1



0



480



SONO 3300/3000



311



600



10



l/p



100



720



1



-



1



1



MW



2



1



0



720



SONO 3300/3000



312



1000



10



l/p



167



1200



1



-



1



1



MW



2



0



0



1200



SONO 3300/3000



313



1500



50



l/p



50



1800



0



-



1



1



MW



1



0



0



1800



SONO 3300/3000



314



2000



50



l/p



67



2400



0



-



1



1



MW



1



0



0



2400



SONO 3300/3000



315



2500



50



l/p



84



3000



0



-



1



1



MW



1



0



0



3000



SONO 3300/3000



316



3000



100



l/p



50



3600



0



-



1



1



MW



1



0



0



3600



SONO 3300/3000



317



3500



100



l/p



59



4200



0



-



1



1



MW



1



0



0



4200



SONO 3300/3000



318



4000



100



l/p



67



4800



0



-



1



1



MW



1



0



0



4800



SONO 3300/3000



319



4500



100



l/p



75



5400



0



-



1



1



MW



1



0



0



5400



SONO 3300/3000



320



5000



100



l/p



84



6000



0



-



0



1



MW



1



0



0



6000



SONO 3300/3000



321



6000



100



l/p



100



7200



0



-



0



0



MW



1



0



0



7200



SONO 3300/3000



*) Tariff = Flow
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9. Data set-up



9.



Current date and time are entered during programming. Date and time are always used when logging cumulative values and error data. Date will always be “active” in the display if the build-up numbering system includes the cut-off date function and/or user setting of “peak value”. Date is shown alternately with the associated value (see the section on maximum display views). Date display is not active in the standard programming (RRR = 000).



Data set-up



9.1 Current date/time



Note: Note that the current date/time will be programmed by the production PC, therefore items supplied by Siemens Flow Instruments, Denmark will be set up with Danish date/time. Date/time can be altered with the hand terminal/programming program.



9.2 Cut-off date



When SITRANS F US 105’s internal clock/date passes the programmed cut-off date, the cumulative values are stored for subsequent downloading. SITRANS F US 105 allows for 2 cut-off dates to be input. The first cut-off date is set as default = 1/6 (1 June). The second cut-off date is set to “not active”. Both values can be altered with the hand terminal and configuration tool. The readout is undertaken at 00:00 midnight on the programmed date. I.e. values up to and including 31.05 (31 May) are stored when programmed as above (the cutoff date function is only active when “MM” is set to 0A or TA).



9.3 Client number



The client number may consist of 8 digits and is freely programmable, it is not displayed in the standard programming (RRR = 000). The client number can be inserted and altered with the hand terminal.



9.4 Tariff function



SITRANS F US 105 has two extra records, TR 1 and TR 2 with associated tariff limits, TL 1 and TL 2. The two extra records can sum energy in parallel with the main record based on preprogrammed tariff type and limits. The unit of measurement for tariff records 1and 2 always matches the unit of measurement (KWh, MWh, GJ, GCal) for the main record, except for tariff type 5, which is recorded in hours (h).



Tariff no: 0 1 2 3 4 5



Tariff type None Power, P > x Flow, Q > x Cooling, ∆t < x Treturn, Tr > x Flow/time ,Qt > x



Standard values (RRR = 000) TL 1 TL 2



Note: SITRANS F US 105‘s standard configuration is always programmed for flow controlled tariff „2“ , with tariff limit 1 set to Qs for the flowmeter concerned. Tariff type and tariff limits 1and 2 can be altered with the hand terminal.
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SITRANS F US 105



9. Data set-up



9.5



Tariff types



When SITRANS F US 105 has been programmed for > MM < = 00,0A there is no tariff option available and the display menus for TR 1, TR 2, TL 1 and TL 2 are blanked out.



9.5.1 Power-based tariff



When the current thermal power (P) exceeds tariff limit 1 (TL 1), but is less than tariff limit 2 (TL 2), the thermal energy is recorded on tariff record 1 (TR 1) in parallel with the main record. Should the current thermal power (P) exceed tariff limit 2 (TL 2), the thermal energy is recorded on tariff record 2 (TR 2) in parallel with the main record. P < TL 1 TL 2 > P > TL 1 P > TL 2



Only summed on the main record Summed on TR 1 and the main record Summed on TR 2 and the main record



The power-based tariff can be used e.g. as the basis of the individual connection charge. Note: SITRANS F US 105‘s standard configuration is always programmed for flow controlled tariff „2“, but can be altered to other tariff types with the hand terminal.



9.5.2 Flow-controlled tariff



When the actual water flow (P) exceeds tariff limit 1 (TL 1), but is less than tariff limit 2 (TL 2), the thermal energy is recorded on tariff record 1 (TR 1) in parallel with the main record. Should the actual water flow (P) exceed tariff limit 2 (TL 2), the thermal energy is recorded on tariff record 2 (TR 2) in parallel with the main record. Q < TL 1 TL 2 > Q > TL 1 Q > TL 2



Only summed on the main record Summed on TR 1 and the main record Summed on TR 2 and the main record



The flow-based tariff can be used e.g. as the basis of the individual consumer’s connection charge, or for recording whether the flowmeter has been correctly sized. Note: SITRANS F US 105‘s standard configuration is always programmed for flow controlled tariff „2“, but can be altered to other tariff types with the hand terminal.



9.5.3 Cooling tariff



When the actual cooling (∆t) is less than tariff limit 1 (TL 1), but exceeds tariff limit 2 (TL 2), the thermal energy is recorded on tariff record 1 (TR 1) in parallel with the main record. Should the actual cooling (∆t) be less than tariff limit 2 (TL 2), the thermal energy is recorded on tariff record 2 (TR 2) in parallel with the main record. ∆t > TL 1 TL 2 < ∆t < TL 1 ∆t < TL 2



Only summed on the main record Summed on TR 1 and the main record Summed on TR 2 and the main record



When setting up the data, TL 2 must be less than TL 1! The cooling tariff can be used as the basis of a weighted user charge. Low cooling gives poor efficiency for the heat supplier. Note: SITRANS F US 105‘s standard configuration is always programmed for flow controlled tariff „2“, but can be altered to other tariff types with the hand terminal.
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SITRANS F US 105



9. Data set-up & 10. Error finding



9.5.4 Return temperature tariff



When the actual return temperature tr exceeds tariff limit 1 (TL 1), but is less than tariff limit 2 (TL 2), the thermal energy is recorded on tariff record 1 (TR 1) in parallel with the main record. Should the actual return temperature tr exceed tariff limit 2 (TL 2), the thermal energy is recorded on tariff record 2 (TR 2) in parallel with the main record. ∆t > TL 1 TL 2 < ∆t < TL 1 ∆t < TL 2



Only summed on the main record Summed on TR 1 and the main record Summed on TR 2 and the main record



A



The return temperature can be used as the basis of a weighted user charge. A high return temperature gives poor efficiency for the heat supplier and represents a poor use of the energy input.



A



Note: SITRANS F US 105‘s standard configuration is always programmed for flow controlled tariff „2“, but can be altered to other tariff types with the hand terminal.



9.5.5 Flow-controlled tariff with summation of time



When the actual flow (tr) exceeds tariff limit 1 (TL 1), but is less than tariff limit 2 (TL 2), the number of hours is recorded on tariff record 1 (TR 1) while energy is recorded on the main record as usual. Should the actual flow (tr) exceed tariff limit 2 (TL 2), the number of hours is recorded on tariff record 2 (TR 2) while energy is recorded on the main record as usual. Qt < TL 1 TL 2 > Qt > TL 1 Qt > TL 2



Only summed on the main record Summed on TR 1 and the main record Summed on TR 2 and the main record



The flow-controlled tariff can be used when a record is required of the number of hours during which a given flow has exceeded a set limit. Should another tariff function be required, it can be changed with the hand terminal as can the associated limit values TL 1 and TL 2.



10. Error finding



Symptom No function on display (blank display) No summation of energy



Possible cause Power supply not connected Read on the display If >Info< = F_ _ _ _ _ _ _ _ If >Info< = F_2 _ _ _ _ _ _ If >Info< = F_1_ _ _ _ _ _ _



Summation of m3 but not energy No summation of m3 Incorrect temperature display Temperature shows 180°C Temperature shows -50°C



SFIDK.PS.022.E1.02



Forward and return temperature sensors interchanged No volume pulses Defective temperature sensor Sensor short-circuited Sensor disconnected



Remedy Battery defective check mains supply Check both flowmeter and temperature sensor. Check for faulty return temperature sensor. Check for faulty forward temperature sensor.



Check flowmeter connections Replace sensor pair Examine sensor Examine sensor
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We have checked the contents of this manual for agreement with the hardware and software described. Since deviations cannot be precluded entirely, we cannot guarantee full agreement. However, the data in this manual are reviewed regularly and any necessary corrections included in subsequent editions. Suggestions for improvement are always welcomed.



The reproduction, transmission or use of this document or its contents is not permitted without express written authority. Offenders will be liable for damages. All rights, including rights created by patent grant or registration of a utility model or design, are reserved.
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SITRANS F US 105 Energy calculator 

SITRANS F US 105 has been designed for combined heating/cooling ... unit has also been designed for â€œopenâ€� and closed heating systems using 2 primary ... There are 2 rings at the lower right of the display which blink in a particular sequence. Th
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Neoprene. Rubber bush. EPDM 50 shore. Packaging ..... We have checked the contents of this manual for agreement with the hardware and software described.
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SITRANS F M MAGFLO & SITRANS F C MASSFLO 

Sensor failure. 000100 xx. Transmitter specific fatal error. 70-79. Device failure. 000011xx. Profibus PA module failure. -. Uncertain Sensor failure. 010100xx.
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Sensor failure. 000100 xx. Transmitter specific fatal error. 70-79. Device failure. 000011xx. Profibus DP module failure. -. Uncertain Sensor failure. 010100xx.
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SITRANS F M MAGFLO & SITRANS F C MASSFLO 

This manual is not intended to be a complete tutorial on the Profibus protocol, and it is assumed the end user already has a ... 30 pF per meter. Core diameter ..... Profibus DP add-on module. 16. SFIDK.PS.023.B2.02. 6. Profile description. 6.
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Installation options, energy calculator type SITRANS F US 105 ..................................... ..... Tarif register and level 1 and 2. Standard ...... Invert flowmeter. Erroneous ...
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SITRANS F M MAGFLO & SITRANS F C MASSFLO 

communication model. All CANopen devices within the network receive the PDO. These devices are called consumers. Such a consumer can be any kind of ...
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Is trained or authorized to operate and service devices/systems in accordance with ... The sound velocity in the medium, the ultrasonic amplitude, the pipe temperature and ...... With the and operating elements the desired digit is set or the decimal
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Items 13 - 18 - DAC. Digital Analog Converter. DCS. Distributed Control System control room ...... As an extra identifier, an upward ramp is displayed to the right of.
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105 

Dec 21, 2001 - (a) The aerodynamic catch from air is the principal process by which the insulators are contaminated [3]. (b) Although wind-borne pollution can ...
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ELO-EVE-15323-Eve Energy US - QSG_151201_C_Draft 

If you have already set up another accessory, go to the Eve settings to add Eve Energy to your home ... Operation is subject to the following two conditions: (1) This device may not cause interference, and (2) ... must not be co-located or operating 
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zu explications 

Ich habe Lust, ins Kino zu gehen. avoir envie verbes + infinitif : j'essaye de, j'hÃ©site Ã  â€¦ Ich versuche zu kommen. essayer. Ich zÃ¶gere zum Arzt zu gehen.
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sn bo si sukai kurorashir zu smshir zu vshir zu gshir ... AWS 

This S N Bo Si Sukai Kurorashir Zu Smshir Zu Vshir Zu Gshir Zu Zh N He Tian Si Ji XI Zh Yuan Meng Hui B I. Nianshir Zu Madoromi XI O Qu PDF on the files/S3Library-93e9a-4fd12-29f20-7b444-D0951.pdf file begin with. Intro, Brief Discussion until the In
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sitrans fm magflo & sitrans fc massflo - MPIP 

250 meters (820 ft.) for one drop. 78 meters (256 ft.) 500 K baud. 100 meters (328 ft.) 39 meters (128 ft.) 3.4 Cable specifications. Electrical characteristics.
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AC 105 

d) Pull out the polystyre post from the corners and then remove the .... Rx Tx. WATER IN VALVE. HOT GAS VALVE. CONTACTOR COIL. FAN MOTOR. WATER ...
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Grafik zu Baugesuch SdS_F 

puissance de pointe. = env. 400kW puissance de pointe. Versant ombreÃ©. -. Plateforme Ã©nergie FMB. Stade de Suisse Wankdorf, Berne: la plus grande centrale ...










 


[image: alt]





T3 105 

Page 1.










 


[image: alt]





MRI Analysis Calculator Plugin 

Jun 5, 2002 - The MRI Analysis Calculator is a plugin for the ImageJ framework designed for use with MRI data. The MRI Analysis Calculator plugin provides ...
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