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     Abstract- This report will document the continued 

development of the Smart Home Management System (SHMS) 

by determining how the two state push button for the 

development of a multi-state, remote controlled water re-heater.   

 

I.    INTRODUCTION 

 

     Energy management is a significant focus in modern 

technological research.  Allowing the customer to control 

certain appliances with the Smart Home Management System 

(SHMS) testbed can decrease household energy usage.  My 

project goal is to continue research from previous semesters, 

by improving the ability of the current available Smart Home 

Management System (SHMS) testbed.  Previously, the Smart 

Home Management System (SHMS) testbed allowed certain 

appliances to be always turned on, always turned off or to be 

turned on and off depending on the price per kilowatt hour 

($/kWh). This allows the customer to choose the level of 

participation in the energy management program without an 

abundance of additional effort.  Specifically, my goal is to 

determine how the two-state push button in a Rosewill R-

HAP-15002 4.0 Liter Stainless Steel Electric Hot Water 

Dispenser with Auto Feed Hot Water Boiler and Warmer  

(Fig. 1) controls the multiple states of heating resistance.  This 

knowledge will prepare for the development of a multi-state, 

remote controlled water re-heater.  In addition, in further 

development stages this research will allow the Electric Hot 

Water Dispenser to be controlled by the online application 

designed during previous semesters.   
 

II.   METHOD 

 

A.    Disassembly of Device 

     The purpose of this project was to determine if it was 

possible to control the multiple temperature settings on a 

Stainless Steel Electric Hot Water Dispenser using an external 

control switch.  More specifically, how the two stage, four pin, 

push button, in the top display (Fig. 2), controls the multiple 

states of heating resistance in a water re-heater. In addition, 

we wanted to determine how to connect the external control 

switch to the aforementioned two stage push button. The first 

step was to disassemble the water re-heater to locate the 

relevant switches and mechanisms.  The disassembly of the 

device was accomplished by first dismantling the base of the 

device.   Once the base was removed several circuit boards 

were discovered as well as the heating coils and grounding 

wire.  The boards would be considered for relevance later.  

The next step was to disassemble the upper section of the 

device and remove the printed circuit board under the display 

(Figs. 3, 4).  This is where the two state push button that the 

majority of our focus will be concentrated.   

 

B.    Determination of Relevant Parts 

     Once the disassembly of the device was complete the 

consideration of the individual pieces began.  The first 

applicable circuit board was the board under the display, as 

this is where the four pin, two state, push button  (SW2) is 

located.   

     With careful review it was thereafter determined that one 

of the bottom boards was likely relevant to the operation of the 

device in respect to the temperature selection.  This printed 

circuit board (Fig. 6) contained several chips that controlled 

various functions of the device.  These relevant chips were 

HT46R47, JH3001, and VIPER12A-E.  The data sheets for 

these sheets were studied and reviewed.  The conclusion was 

that the pertinent chip was HT46R47 (Fig. 7) as this chip 

contained an 8-bit programmable counter and controlled the 

selection options for the temperature settings.  Each time the 

button was depressed a counter was activated and this counter 

determined the temperature selected.   

  

C.    Understanding the Circuit Board 

     Once the relevant pieces were determined the upper board 

was investigated in depth to determine how to best connect an 

external switch in order to control the temperature selection.  

As a means to do this, the upper board (MODEL: YLKS_30Z) 

was drawn in detail (Fig. 8) to help understand the connections 

and determine the ground connection.  Once a significant 

understanding of the circuit was accomplished some 

measurements were completed using a multi-meter.  

Specifically, measurements between the different colored wire 

connections were made in order to confirm the ground 

connection.   

     Next, the multi-meter was placed on two adjacent 

connections of the four pin push button, to determine which 

state represented the open connection and the shorted 

connection.  It was then determined that a connection could be 

made on the right side of SW2 with a connection to the green 

and purple wires, to control the temperature settings.   

 

D.    Completion 

     Because the desired push button was unavailable from the 

power electronics lab, and could not be obtained in the 

remaining time, we elected to stop the project here.  However, 

the knowledge gained during this project will provide valuable 



insight towards preparing the hot water dispenser for the 

development of multi-state, remote control and eventually 

control by the online web application.   

 

III.   FURTHER DEVELOPMENT 

 

     During further development an external push button will be 

connected.  Once this external push button is functioning 

correctly the next step will be to replace it with a wireless 

switch to obtain remote controllability.  The end goal is to 

incorporate the control of the hot water dispenser into the 

existing customer control utilizing the online web application.   
 

IV.   CONCLUSION 

 

     This project allowed me to become more familiar with the 

operation and functionality of the water re-heater, as well as 

general electronic functions of common household devices.  

Specifically, I became more familiar with the operation of the 

four pin, two state push button and how it is used in 

conjunction with an 8-bit programmable counter to control 

multiple settings or options.  

     This project will allow for the further development of the 

Smart Home Management System (SHMS) by allowing the 

water re-heater to be controlled using a multi-state remote.  

This will allow a wider variety of options to the customer and 

potentially instigate a greater compliance rate among 

customers.  In addition, this should provide  a greater decrease 

in household energy usage.   

 

ACKNOWLEDGMENT 

 

     I would like to thank all of CURENT Engineering 

Research Center, especially Dr. Fangxing “Fran” Li and Shi 

Qingxin for the opportunity to work on the Smart Home 

Energy Management System project, as well as for their 

mentorship throughout the project. I would also like to thank 

Dr. Chien-fei Chen for giving me the opportunity to 

participate in CURENT’s REU summer program.



APPENDIX A 

  

 
 

Figure 1 

Rosewill R-HAP-15002 4.0 Liter Stainless Steel Electric Hot Water Dispenser 
with Auto Feed Hot Water Boiler and Warmer 

 

 

 
 

Figure 2 

Display and Temperature Selection on Top of Water Boiler and Warmer 

 

 

 
 

Figure 3 

Printed Circuit Board Under Display 
 

 

 
 

Figure 5 

Two-State Push Button to Select Temperature 
 

 

 
 

Figure 4 
Back of Printed Circuit Board Under Display 

 

 
 

 

 
 

 



 
 

Figure 6 
Printed Circuit Board in Bottom of Device 

 

 

 
 

Figure 7  

Relevant Chip HT46R47  
(contains 8-bit counter) 

 

 

 

 

Figure 8 

Printed Circuit Board Diagram MODEL: YLKS_30Z 
 

SW1   Re-boiling 

SW2   T-select 
SW3   Unlock 

LED1  Boiling 

LED2  T-select 
LED3  85C/185F 

LED4  Unlock 

LED5  98C/208F 

LED6  65C/149F 

J        Jumper 

Resistor values 

22 kΩ ± 5% 


