
TTEECCHHNNIICCAALL  DDAATTAA

MMiiccrrooPPrroocceessssoorr  RReegguullaatteedd
WWaatteerr  SSuuppppllyy  SSyysstteemm

MMPPRR--0011AAWW

FFeeaattuurreess
••        RReeqquuiirreess  OOnnllyy  aa  SSiinnggllee  2244VVAACC  PPoowweerr  SSoouurrccee
••        AAllll  SSoolliidd  SSttaattee  ((nnoo  mmoovviinngg  ppaarrttss))
••        SSttaattee--ooff--tthhee--aarrtt  DDiiggiittaall  EElleeccttrroonniiccss
••        MMaannuuffaaccttuurreedd  uussiinngg  SSMMTT  ((SSuurrffaaccee  MMoouunntt  TTeecchhnnoollooggyy))  CCoommppoonneennttss
àà OOppttiioonnaall  AAuuttoommaattiicc  FFrreeeezzee  PPrrootteeccttiioonn  PPlluugg--iinn  BBooaarrdd
••        PPrrooggrraammmmaabbllee  OONN  TTiimmee  CCoommppeennssaattee  ffoorr  VVaarryyiinngg  FFllooww  RRaatteess
••        PPrrooggrraammmmaabbllee  OOFFFF  SScchheedduullee  ttoo  CCoommppeennssaattee  ffoorr  CClliimmaattiicc  CCoonnddiittiioonnss
àà OOppttiioonnaall  RReemmoottee  TThheerrmmoommeetteerr  aanndd  RReemmoottee  CCaalliibbrraattiioonn  CCoonnttrrooll
••        SSeelleeccttaabbllee  MMiinniimmuumm  OOppeerraattiinngg  TTeemmppeerraattuurree
••        CCoommpplleetteellyy  AAuuttoommaattiicc  OOppeerraattiioonn
••        UUsseerr  FFrriieennddllyy  DDeessiiggnn

DDeessccrriippttiioonn
TThhee  EEnneerrggyy  SSaavveerr  MMiiccrroopprroocceessssoorr  RReegguullaattoorr  WWaatteerr  SSuuppppllyy  SSyysstteemm  ((MMPPRR--0011AAWW))  iiss  aa  ppooww--
eerrffuull  CCMMOOSS  mmiiccrroo  ccoommppuutteerr    rreeqquuiirriinngg  oonnllyy  aa  ssiinnggllee  2244VVAACC  ppoowweerr  ssoouurrccee..  IItt  iiss  ddeessiiggnneedd
ttoo  mmeeaassuurree  tthhee  aammbbiieenntt  aaiirr  tteemmppeerraattuurree  aanndd  uussee  tthhiiss  iinnffoorrmmaattiioonn  ttoo  ooppeenn  aanndd  cclloossee  aa
2244VVAACC  eelleeccttrriiccaallllyy  ccoonnttrroolllleedd  vvaallvvee  uussiinngg  aa  pprreeddeetteerrmmiinneedd  ttiimmee  sscchheedduullee..  TThhiiss  vvaallvvee  tthheenn
ddeelliivveerrss  wwaatteerr  ttoo  tthhee  eevvaappoorraattiivvee  ssyysstteemm''ss  mmeeddiiaa  iinn  tthhee  mmoosstt  eeffffiicciieenntt  mmaannnneerr..
AA  ccrryyssttaall  oosscciillllaattoorr  pprroovviiddeess  aa  hhiigghh  ffrreeqquueennccyy  cclloocckk  ffoorr  tthhee  mmiiccrroo  pprroocceessssoorr  aass  wweellll  aass  aa
hhiigghh  rreessoolluuttiioonn  ttiimmee  bbaassee  ffoorr  aaccccuurraatteellyy  ccoonnttrroolllliinngg  tthhee  oonn  aanndd  ooffff  ttiimmeess  ooff  tthhee  vvaallvvee
ddrriivvee  eelleeccttrroonniiccss..  AAnn  oonn--bbooaarrdd  oorr  ooppttiioonnaall  rreemmoottee  ddiiggiittaall  tthheerrmmoossttaatt  pprroovviiddeess  00..55ºº  CC
((00..99ºº  FF))  rreessoolluuttiioonn  ffoorr  aaccccuurraattee  tteemmppeerraattuurree  mmeeaassuurreemmeennttss..  TThhee  ssyysstteemm  wwiillll  aauuttoo--ddeetteecctt
tthhee  pprreesseennccee  ooff  aann  ooppttiioonnaall  rreemmoottee  tthheerrmmoommeetteerr  aanndd  iiff  pprreesseenntt,,  wwiillll  uussee  iitt  ffoorr  iittss  tteemm--
ppeerraattuurree  mmeeaassuurreemmeennttss..
TThhee  ssyysstteemm  wwiillll  aallssoo  aauuttoo--ddeetteecctt  tthhee  pprreesseennccee  ooff  aann  ooppttiioonnaall  pplluugg--iinn  bbooaarrdd  wwhhiicchh  aaddddss
tthhee  ccaappaabbiilliittyy  ttoo  aauuttoommaattiiccaallllyy  pprrootteecctt  tthhee  ssyysstteemm  ssuuppppllyy  pplluummbbiinngg  ffrroomm  ddaammaaggee  ccaauusseedd
bbyy  uunneexxppeecctteedd  ffrreeeezziinngg  tteemmppeerraattuurreess..
TThhee  EEnneerrggyy  SSaavveerr  MMiiccrroopprroocceessssoorr  RReegguullaattoorr  WWaatteerr  SSuuppppllyy  SSyysstteemm  ((MMPPRR--0011AAWW))  pprroovviiddeess
aa  hhiigghhllyy  rreelliiaabbllee  ddiiggiittaall  ssoolluuttiioonn  ttoo  iimmpprroovviinngg  tthhee  eeffffiicciieennccyy  ooff  tthhee  eevvaappoorraattiivvee  ssyysstteemm
aanndd  iinnccrreeaassiinngg  tthhee  lliiffee  ssppaann  ooff  tthhee  eevvaappoorraattiivvee  mmeeddiiaa..
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Block Diagram

Specifications
POWER SUPPLY INPUT 24VAC - 60 Hz @ 40VA
VALVE CONTROL OUTPUT 24VAC - 60 Hz @ 10VA

AUTO-FREEZE OPTION
SUPPLY VALVE CONTROL OUTPUT 24VAC - 60 Hz @ 10VA
DRAIN VALVE CONTROL OUTPUT 24VAC - 60 Hz @ 10VA

USER CONTROLS AND INDICATORS
Configuration jumper for default time schedule selection.
Four-bit DIP switch for setting the minimum operating temperature.
Momentary push button for calibration control.*
Red LED (Light Emitting Diode) indicates the status of the system.*
Green LED glows when valve is open.
* Also include for calibration control at the location of the remote thermostat.
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Functional Description
The Energy Saver Microprocessor Regulator Water Supply System (MPR-01AW) pro-
vides a simple yet powerful architecture to meet the system application requirements.
The power supply uses the 24VAC input signal to create 5VDC to power the micro
controller and the other low voltage digital components.
The program ROM (Read-Only Memory) is programmed at the factory to provide the
system operation that is detailed in this document.
The system timers use the divided-down crystal frequency and are programmed to
provide interrupts to the micro controller at a specific elapsed time or at regular
time intervals.
The MPR-01AW communicates with the digital thermostat at regular time intervals and
uses the current and average temperatures to control the timing of the valve control.
If a remote thermostat is detected at power-on, it will be used for temperature
measurements rather than the on-board thermometer. It also interacts with the user
for testing and calibration and continually displays status information.
At the heart of the MPR-01AW software is a real-time multi-tasking operating system.
The operating system is tightly coupled with the application program to provide effi-
cient use of the available memory space and to provide complete turn-key operation
with no user intervention required. However, the user can easily interrupt the normal
operation of the system to perform testing and calibration functions.
The application program is a state machine. That is, the program runs in a continuous
loop and the behavior while inside the loop changes according to the current state of
the system. This type of program provides very robust code because every operating
state of the system can be clearly defined and the executive code processes events
according to the rules of that state. Certain events can cause state transitions. These
events can be timed events, button pressed events, or temperature related events.
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CCoonnffiigguurraattiioonn
JJuummppeerr  hheeaaddeerr  JJ22  sseelleeccttss  tthhee  aapppprroopprriiaattee  ttiimmiinngg  ttaabbllee  ffoorr  oonnee  ooff  tthhrreeee  ddiiffffeerreenntt  uunniitt
ssiizzeess..  SSeeee  tthhee  TTiimmiinngg  TTaabblleess  sseeccttiioonn  ffoorr  tthhee  aaccttuuaall  ttiimmee  sscchheedduulleess  ffoorr  eeaacchh  ccoonnffiigguurraa--
ttiioonn..
IInnssttaalllliinngg  tthhee  ssuuiittccaassee  jjuummppeerr  aaccrroossss  ppiinnss  11  aanndd  22  sseelleeccttss  tthhee  ssmmaallll  ((1122""  ttoo  3366""))  ssiizzee..
IInnssttaalllliinngg  tthhee  ssuuiittccaassee  jjuummppeerr  aaccrroossss  ppiinnss  22  aanndd  33  sseelleeccttss  tthhee  mmeeddiiuumm  ((3377""  ttoo  4488""))  ssiizzee..
IInnssttaalllliinngg  tthhee  ssuuiittccaassee  jjuummppeerr  aaccrroossss  ppiinnss  33  aanndd  44  sseelleeccttss  tthhee  llaarrggee  ((4499""  ttoo  7722""))  ssiizzee..
TThhee  jjuummppeerr  ppoossiittiioonn  mmaayy  bbee  mmoovveedd  aatt  aannyy  ttiimmee  bbuutt  sshhoouulldd  oonnllyy  bbee  cchhaannggeedd  iinn  aa
ppoowweerr--ooffff  ssttaattee..  TThhee  ppoossiittiioonn  ooff  tthhee  jjuummppeerr  iiss  rreeaadd  bbyy  tthhee  ssyysstteemm  ssooffttwwaarree  oonnllyy  oonnccee
dduurriinngg  ssyysstteemm  iinniittiiaalliizzaattiioonn  wwhhiicchh  ooccccuurrss  iimmmmeeddiiaatteellyy  aafftteerr  ppoowweerr  iiss  aapppplliieedd..  MMoovviinngg
tthhee  jjuummppeerr  wwhhiillee  ppoowweerr  iiss  oonn  wwiillll  hhaavvee  nnoo  aaffffeecctt  oonn  ssyysstteemm  ooppeerraattiioonn..
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Switch Settings
The minimum operating temperature is adjustable over a 15º C (27º F) range by setting
the four switch positions according to the table below.

Minimum Operating 
Temperature  

SWITCH POSITIONS 
(S2)  

°C °F 1 2 3 4 
26 78.8 OFF OFF OFF OFF 
25 77.0 ON OFF OFF OFF 
24 75.2 OFF ON OFF OFF 
23 73.4 ON ON OFF OFF 
22 71.6 OFF OFF ON OFF 
21 69.8 ON OFF ON OFF 
20 68.0 OFF ON ON OFF 
19 66.2 ON ON ON OFF 
18 64.4 OFF OFF OFF ON 
17 62.6 ON OFF OFF ON 
16 60.8 OFF ON OFF ON 
15 59.0 ON ON OFF ON 
14 57.2 OFF OFF ON ON 
13 55.4 ON OFF ON ON 
12 53.6 OFF ON ON ON 
11 51.8 ON ON ON ON 
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CCoonnnneeccttiioonnss
JJ11  iiss  aa  tteerrmmiinnaall  bblloocckk  ccoonnnneeccttoorr  ffoorr  ssuuppppllyyiinngg  ppoowweerr  iinnppuutt  ttoo  tthhee  bbooaarrdd  aanndd  pprroovviiddeess
oouuttppuuttss  ffoorr  ccoonnnneeccttiinngg  uupp  ttoo  tthhrreeee  eelleeccttrroonniiccaallllyy  ccoonnttrroolllleedd  vvaallvveess..
TThhee  mmaaiinn  bbooaarrdd  ccoonnttrroollss  oonnllyy  tthhee  mmiiccrroopprroocceessssoorr  rreegguullaatteedd  vvaallvvee  aanndd  tthhee  eelleeccttrroonniicc
ccoonnttrrooll  ffoorr  tthhiiss  vvaallvvee  ccoonnnneeccttss  ttoo  ppiinnss  33  aanndd  44  ooff  tthhee  tteerrmmiinnaall  bblloocckk..
TThhee  ssuuppppllyy  aanndd  ddrraaiinn  vvaallvvee  ccoonnttrroollss  aarree  aaccttiivvee  oonnllyy  iiff  tthhee  AAuuttoommaattiicc  FFrreeeezzee  PPrrootteeccttiioonn
OOppttiioonnaall  bbooaarrdd  iiss  iinnssttaalllleedd  aanndd  tthhee  ddrraaiinn  ttiimmee  oonn  tthhaatt  bbooaarrdd  iiss  sseett  ttoo  aa  nnoonn--zzeerroo  vvaalluuee..
CCoonnnneecctt  tthhee  2244VVAACC  ppoowweerr  ssoouurrccee  ffoorr  tthhee  bbooaarrdd    ttoo  ppiinnss  11  aanndd  22  ooff  tthhee  tteerrmmiinnaall  bblloocckk..
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Calibration
Calibration mode provides a means of changing the valve open time from its default
value to adjust for varying flow rates and the valved closed schedule to compensate for
climatic conditions.
To enter calibration mode, press and hold the calibration pushbutton for two seconds or
until the indicator light flashes at a rapid rate, then release the pushbutton.  If the
valve is currently open it will then close and the unit will wait indefinitely for another
button press. Press and release the calibration button, the valve opens and the blink
rate slows.  When sufficient water has flowed through the system, press and release the
button again and the valve will close (starting the off calibration cycle).
The time that the water has been flowing through the system during this procedure will
be saved as the calibrated time for all future valve open cycles. When the media starts
to dry, press and release the calibration button once again and this time will be the cal-
ibrated time for all future valve closed cycles at this temperature.
The calibrated times are stored in non-volatile memory so that they will be remembered
even if power is removed from the unit.
The calibrated times are stored as offsets and therefore have a maximum range of ±100%
of the default value. These offsets are cleared upon entering calibration mode. So, to
restore the default times, simply enter calibration mode and then turn off the unit.
When power is restored, the system will use the default times for the selected configura-
tion.
To calibrate the on time but still use the default off schedule, complete the on time 
portion of the calibration procedure.  Then, at any time during the off calibration cycle,
turn off the unit.  When power is restored, the system will use the calibrated on time
with the default off schedule. 
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Operation
When power is applied to the unit, system operation is completely automatic.
The system monitors the ambient air temperature and controls the on and off timing
of the water supply valve  according to one of three schedules selected by the con-
figuration jumper.
An on cycle will start only if the ambient air temperature is equal to or greater than
the minimum operating air temperature selected by the switch settings and will run
for a fixed amount of time. The time will be either the calibrated time or the default
time if the unit has never been calibrated or the calibration offset has been cleared.
Off cycle times vary inversely with ambient air temperature. During the course of an
off cycle, the air temperature is sampled at regular intervals so that each off cycle
time is based on the average temperature sampled during that period.
Once power is applied, it is easy to determine the status of the system by observing
the indicator lights. The green light simply follows the state of the valve and is on
whenever the valve is open. The red light blinks at different rates and duty cycles to
indicate the current state of the system.

System Status Indicator

RReedd  IInnddiiccaattoorr  LLiigghhtt   SSyysstteemm  SSttaattuuss   
On steady for three seconds* Power-on initialization 
Normally off and blinks on momentarily at one 
second intervals 

Valve open state 

Normally on and winks off momentarily at one 
second intervals 

Valve closed state 

Normally off and blinks on momentarily four 
times per second 

Pre-calibration state 

Equal on and off times 1/4 of a second Calibration states 
Normally off and blinks on momentarily at two 
second intervals 

Idle state - temperature is below the minimum 
operating temperature 

Normally off and blinks on momentarily two 
times per second  

Auto-freeze algorithm in progress - temperature 
has dropped below freeze setting 

Normally off and blinks on momentarily at five 
second intervals 

Frozen state - system is drained and 
temperature does not exceed freeze setting 

On steady for five seconds Thaw state - system is drained and temperature 
exceeds freeze setting 

 
* If the light winks off momentarily during this three second interval, then the system has detected
a remote thermometer and it will use it for all temperature measurements rather than the on-board
thermometer.
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Timing Tables
 

Temperature  
DEFAULT ON TIMES 

(VALVE OPEN)  

 S M L 

< Minimum *  0 0 0 

>= Minimum *  32.70 47.00 56.50 

* The minimum operating temperature is selectable by setting the switch positions according
to the table in the Switch Settings section.

 
Temperature  

DEFAULT OFF SCHEDULE 
(VALVE CLOSED)  

°C °F S M L 
10 50.0 132.61 122.35 97.61 
12 53.6 131.49 120.83 96.49 
14 57.2 130.37 119.31 95.37 
16 60.8 129.25 117.79 94.25 
18 64.4 128.13 116.27 93.13 
20 68.0 127.01 114.75 92.01 
22 71.6 125.89 113.23 90.89 
24 75.2 124.77 111.71 89.77 
26 78.8 123.65 110.19 88.65 
28 82.4 122.53 108.67 87.53 
30 86.0 121.41 107.15 86.41 
32 89.6 120.29 105.63 85.29 
34 93.2 119.17 104.11 84.17 
36 96.8 118.05 102.59 83.05 
38 100.4 116.93 101.07 81.93 
40 104.0 115.81 99.55 80.81 
42 107.6 114.69 98.03 79.69 
44 111.2 113.57 96.51 78.57 
46 114.8 112.45 94.99 77.45 
48 118.4 111.33 93.47 76.33 
50 122.0 110.21 91.95 75.21 

All times are in seconds.
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