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STRUCTURE FOR CONTROLLING 
TEMPERATURE OF HOT WATER SUPPLY 
FROM WASTE HEATRECOVERY SYSTEM 
USING THREE-WAYVALVE OR MIXING 

VALVE, AND STRUCTURE FOR 
CONTROLLING TEMPERATURE OF 

HOT WATER SUPPLY FROM WASTE HEAT 
RECOVERY SYSTEMUSING HEAT 
EXCHANGER IN HOT WATER TANK 

TECHNICAL FIELD 

0001. An embodiment of the present invention relates to a 
structure for controlling a temperature of hot-water Supply 
from a waste heat recovery system, and more particularly, to 
a structure for controlling a temperature of hot-water Supply 
from a waste heat recovery system using a three-way valve 
capable of stably Supplying hot water at a hot-water Supply 
setting temperature during hot-water Supply use using the 
three-way valve and saving energy to improve system effi 
ciency, in a waste heat recovery system recycling waste heat. 
0002 Another embodiment of the present invention 
relates to a structure for controlling a temperature of hot 
water Supply from a waste heat recovery system, and more 
particularly, to a structure for controlling a temperature of 
hot-water Supply from a waste heat recovery system using a 
mixing valve capable of stably supplying hot water at a hot 
water Supply setting temperature during hot-water Supply use 
using the mixing valve and saving energy to improve system 
efficiency, in the waste heat recovery system recycling waste 
heat. 

0003 Still another embodiment of the present invention 
relates to a structure for controlling a temperature of hot 
water Supply from a waste heat recovery system, and more 
particularly, to a structure for controlling a temperature of 
hot-water Supply from a waste heat recovery system using a 
heat exchanger in a hot-water tank capable of stably supply 
ing hot water at a hot-water Supply setting temperature during 
the hot-water use Supply using the three-way valve and saving 
energy to improve of a system efficiency, in the waste heat 
recovery system recycling waste heat. 

BACKGROUND ART 

0004 Generally, a waste heat recovery system is a system 
which Supplies heating or hot water by recycling waste heat 
which is generally discharged and discarded from waste heat 
Sources, such as waste heat from a polymer electrolyte mem 
brane fuel cell (PEMFC), waste heat from an internal com 
bustion engine (ICE), Surplus heat, heat from waste incinera 
tion, drainage heat, and heat generation of a Substation. 
0005 For example, the polymer electrolyte membrane 
fuel cell (PEMFC), which is an environmentally-friendly 
power generation system directly converting chemical energy 
generated from oxidation into electric energy, generates a 
large amount of waste heat used as cooling water during an 
operation of the system. However, the PEMFC generally 
discharges the waste heat to the outside through an exhaust 
port and rarely uses the waste heat. Therefore, it could not 
actively use heat discharged as waste heat from the system. 
0006. Therefore, a waste heat recovery system capable of 
easily recovering and recycling waste heat generated from a 
fuel cell system while using the existing boiler apparatus 
already installed in the home, etc., as it is has been developed. 
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0007 As illustrated in FIG. 1, the existing waste heat 
recovery system 1 primarily heats water stored in a hot-water 
tank 20 using a waste heat Source 10 through a waste heat 
exchanger 21 and, if necessary, secondarily heats the prima 
rily heated water using a boiler 30 to supply heating and hot 
water to a user, and as a result, may obtain an effect of saving 
more energy than a boiler which immediately uses direct 
water having a relatively lower temperature. 
0008 Specifically the existing waste heat recovery system 
1 uses the hot water of the hot-water tank 20 as it is if the 
temperature of the hot-water tank 20 is higher than a hot 
water supply setting temperature of the boiler 30 and addi 
tionally operates the boiler 30 to satisfy the hot-water supply 
setting temperature if the temperature of the hot-water tank 20 
is low, when the user uses the hot water. 
0009. However, when the temperature of the hot-water 
tank 20 is minutely lower than the hot-water supply setting 
temperature of the boiler 30, there is fear of a burn when using 
the hot-water Supply due to the momentary rise of tempera 
ture as a result of the sudden operation of the boiler 30 and the 
unnecessarily repeated operation of the boiler 30 resulted in 
problems such as reduced durability and a waste of energy of 
the boiler 30. 
0010. Therefore, there has been an active research and 
development of the waste heat recovery system for providing 
user convenience and saving energy. 

DISCLOSURE 

Technical Problem 

0011. An embodiment of the present invention aims to 
solve the aforementioned problems and is directed to provid 
ing a structure for controlling a temperature of hot-water 
Supply from a waste heat recovery system using a three-way 
valve capable of preventing the momentary rise of tempera 
ture and a repeated operation of the boiler and being stably 
operated by not using hot water of a hot-water tank but 
directly introducing direct water into a boiler using the three 
way valve, if the temperature of a hot-water tank is minutely 
lower than a hot-water Supply setting temperature of the 
boiler when the user uses the hot water. 
0012 Another embodiment of the present invention aims 
to solve the aforementioned problems and is directed to pro 
viding a structure for controlling a temperature of hot-water 
Supply from a waste heat recovery system using a mixing 
valve capable of preventing the momentary rise of tempera 
ture and a repeated operation of the boiler and being stably 
operated by mixing direct water with hot water of a hot-water 
tank using the mixing valve and introducing the mixed water 
into a boiler, if the temperature of the hot-water tank is 
minutely lower thana hot-water Supply setting temperature of 
the boiler when the user uses the hot water. 
0013 Still another embodiment of the present invention 
aims to solve the aforementioned problems and is directed to 
providing a structure for controlling a temperature of hot 
water Supply from a waste heat recovery system using a heat 
exchanger in a hot-water tank capable of preventing the 
momentary rise of temperature and a repeated operation of a 
boiler and being stably operated by heating hot water stored in 
the hot-water tank to remove a minute temperature difference, 
by Switching a three-way valve to introduce a heat medium 
into a heating heat exchanger as soon as the three-way valve 
blocks the heat medium from being introduced into a heating 
space heated by an operation of the boiler, if the temperature 
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of a hot-water tank is minutely lower than a hot-water Supply 
setting temperature of the boiler when the user uses the hot 
Water. 

Technical Solution 

0014) To achieve the above object, an exemplary embodi 
ment of the present invention is characterized by comprising: 
a hot-water tank having a waste heat exchanger for recovering 
waste heat from a waste heat Source to generate hot water, a 
heating heat exchanger for exchanging heat using the hot 
water so as to provide heating, and a temperature sensor for 
checking a temperature of the hot water, to store the hot water 
heat-exchanged by the waste heat exchanger; a boilerheating 
the heat-exchanged hot water from the hot-water tank to 
satisfy a temperature set by a user for heating and hot-water 
Supply and Supplying the heated hot water to a heating space 
and a hot-water Supply space; a three-way valve installed in a 
hot-waterline introduced from the hot-water tank to the boiler 
to selectively supply hot water or direct water introduced 
from the hot-water tank to the boiler; and a controller con 
trolling the three-way valve to block the hot water flowing in 
from the hot water tank and supplying the direct water to the 
boiler when it is checked by the temperature sensor that the 
temperature of the hot-water tank is 0°C. to 10°C. lower than 
the hot-water supply setting temperature of the boiler. 
0015. In addition, to achieve the above object, another 
exemplary embodiment of the present invention is character 
ized by comprising: a hot-water tank having a waste heat 
exchanger for recovering waste heat from a waste heat source 
to generate hot water, a heating heat exchanger for exchang 
ing heat using the hot water so as to provide heating, and a 
temperature sensor for checking a temperature of the hot 
water, to store the hot water heat exchanged by the waste heat 
exchanger, a boiler heating the heat-exchanged hot water 
from the hot-water tank to satisfy a temperature set by a user 
for heating and hot-water Supply and Supplying the heated hot 
water to a heating space and a hot-water Supply space; a 
mixing valve installed in a hot-water line introduced from the 
hot-water tank to the boiler to mix hot water flowing in from 
the hot-water tank with direct water and Supplying the mixed 
water to the boiler; and a controller controlling the mixing 
valve, after determining the amount of direct water to be 
mixed in the hot-water line to which the hot water of the 
hot-water tank is discharged when it is checked by the tem 
perature sensor that the temperature of the hot-water tank is 0° 
C. to 10° C. lower than the hot-water supply setting tempera 
ture of the boiler. 
0016. Also, the controller may use a PID control algorithm 
using feedback to determine the amount of direct water to be 
mixed in the hot-water line to which the hot water of the 
hot-water tank is discharged. 
0017. Further, to achieve the above object, still another 
exemplary embodiment of the present invention is character 
ized by comprising a hot-water tank having a waste heat 
exchanger for recovering waste heat from a waste heat Source 
to generate hot water, a heating heat exchanger for exchang 
ing heat using the hot water so as to provide heating, and a 
temperature sensor for checking a temperature of the hot 
water, to store the hot water heat-exchanged by the waste heat 
exchanger, a boiler heating the heat-exchanged hot water 
from the hot-water tank to satisfy a temperature set by a user 
for heating and hot-water Supply and Supplying the heated hot 
water to a heating space and a hot-water Supply space; a 
three-way valve installed in a hot-water line introduced from 
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the boiler into the heating space to selectively supply a heat 
medium flowing in from the boiler to the heating space or a 
recirculation waterline; and a controller controlling the three 
way valve to block the heat medium flowing in from the boiler 
into the heating space and directly introducing the heat 
medium into the heating heat exchanger of the hot-water tank 
through the recirculated water line so as to heat the hot water 
of the hot-water tank when it is checked by the temperature 
sensor that the temperature of the hot-water tank is 0°C. to 
10°C. lower than the hot-water supply setting temperature of 
the boiler. 

0018. The structure may further include: a three-way valve 
configured to have different inlets each connected to the recir 
culated water line and a water outlet line of the heating heat 
exchanger and an outlet connected to a heating recirculation 
water port of the boiler to selectively supply a heat medium 
introduced from the recirculated water line or a heat medium 
introduced from the heating heat exchanger to the boiler, 
wherein the controller controls the three-way valve using the 
temperature sensor to block the heat medium discharged from 
the water outlet line of the heating heat exchanger and intro 
duce the heat medium discharged from the recirculated water 
line into the boiler when the temperature of the heat medium 
discharged from the recirculated water line is higher than the 
hot water temperature of the hot-water tank. 

Advantageous Effects 

0019. According to the structure for controlling a tempera 
ture of hot-water Supply from a waste heat recovery system 
using a three-way valve in accordance with the present inven 
tion, the hot-water line introduced from the hot-water tank 
into the boiler may be provided with the three-way valve to 
prevent the temperature of hot-water Supply from momen 
tarily rising so as to provide user convenience and stably 
operate the boiler so as to increase durability while preventing 
unnecessarily repeated operation of the boiler so as to 
increase the energy efficiency. 
0020. According to the structure for controlling a tempera 
ture of hot-water Supply from a waste heat recovery system 
using a mixing valve in accordance with the present inven 
tion, the hot-water line introduced from the hot-water tank 
into the boiler may be provided with the mixing valve to 
prevent the temperature of hot-water Supply from momen 
tarily rising so as to provide user convenience and stably 
operate the boiler so as to increase durability while preventing 
unnecessarily repeated operation of the boiler so as to 
increase the energy efficiency. 
0021. According to the structure for controlling a tempera 
ture of hot-water Supply from a waste heat recovery system 
using a heat exchanger in a hot-water tank in accordance with 
the present invention, the heating line introduced from the 
boiler into the heating space may be provided with the three 
way valve to prevent the temperature of hot-water supply 
from momentarily rising so as to provide user convenience 
and stably operate the boiler so as to increase durability while 
preventing unnecessarily repeated operation of the boiler So 
as to increase the energy efficiency. 

DESCRIPTION OF DRAWINGS 

0022 FIG. 1 is a schematic diagram of a waste heat recov 
ery system according to the related art. 
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0023 FIG. 2 is a schematic diagram of a waste heat recov 
ery system according to a first exemplary embodiment of the 
present invention (using a three-way valve). 
0024 FIG.3 is a schematic diagram of a waste heat recov 
ery system according to a second exemplary embodiment of 
the present invention (using a mixing valve). 
0025 FIG. 4 is a schematic diagram of a waste heat recov 
ery system according to a third exemplary embodiment of the 
present invention. 

BEST MODE 

0026. In order to fully understand the present invention, 
preferred embodiments of the invention will be described 
with reference to the accompanying drawings. Embodiments 
of the present invention may be modified into many different 
forms and the scope of the invention should not be limited to 
the embodiments described in detail below. Rather, these 
embodiments are provided to give a thorough and complete 
disclosure of the invention to those skilled in the art. There 
fore, shapes of the elements may be exaggerated in the draw 
ings for a clearer understanding of the description, and iden 
tical or corresponding elements in each drawing are 
designated with same reference signs. In addition, description 
of known functions or configurations determined to hinder 
understanding of the invention is omitted. 
0027. Hereinafter, a first exemplary embodiment of the 
present invention will be described. 
0028 First, as illustrated inn FIG. 2, a waste heat recovery 
system 100 according to an exemplary embodiment of the 
present invention comprises: a hot-water tank 110 having a 
waste heat exchanger 111 which recovers waste heat from a 
waste heat source 10 to store hot water and a heating heat 
exchanger 112 which uses the hot water to exchange heat for 
heating; and a boiler 120 heating the hot water heat-ex 
changed by the waste heat exchanger 111 and the heating heat 
exchanger 112 to satisfy temperature set by a user and Sup 
plying the hot water to a heating space 130 and a hot-water 
Supply space 140. 
0029. In this case, a circulation structure is formed by 
introducing direct water for cooling the waste heat source 10 
into the waste heat source 10 and heating the direct water by 
the waste heat generated from the waste heat source 10, 
introducing the direct water heated by the waste heat source 
10 into the waste heat exchanger 111 to heat the direct water 
stored inside the hot-water tank 110 by the waste heat 
exchanger 111, in order to generate hot water and then return 
ing again to the waste heat Source 10 by a pump (not illus 
trated). 
0030 The “direct water used in the present specification 
means generally used tap water or ground water and the "hot 
water” means the direct water heated by the waste heat 
exchanger 111. 
0031. A lower portion of the hot-water tank 110 is attached 
with a pressure reducing valve 113 to control an internal 
pressure of the hot-water tank 110 to be constant and is 
provided with a sensor (not illustrated) for sensing a pressure 
of the hot-water tank 110 to control the inflow of direct water 
into the hot-water tank 110 using the pressure reducing valve 
113. 

0032. The hot-water tank 110 stores hot-water by suffi 
cient insulation using the waste heat exchanger 111, thus 
allowing hot-water use in the hot-water Supply space 140 and 
the heating space 130. 
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0033. When the hot-water stored in the hot-water tank 110 
has a high temperature exceeding basic setting temperature 
for cooling the waste heat source 10, the hot-water of the 
hot-water tank 110 is discharged to efficiently cool the waste 
heat source 10 and new direct water is introduced to continu 
ously cool the waste heat source 10 by the heat exchange of 
the waste heat exchanger 111. 
0034. The heating heat exchanger 112 is installed in the 
hot-water tank 110 to recover the waste heat of the waste heat 
Source 10 and recycle it for heating. In this case, it has a 
circulation structure in which a working fluid that is useful for 
heat exchange is circulated in the heating heat exchanger 112, 
introduced into the boiler 120, heated to the setting tempera 
ture required for heating in the boiler 120, and then supplied 
to the heating space 130 to heat the heating space 130. Next, 
the heating heat exchanger 112 is connected to a drainage line 
from the heating space 130 to heat-exchange again. 
0035. Therefore, combustion fuel of the boiler 120 may be 
saved in comparison to when the direct water is directly 
supplied to the boiler 120 as much as the amount preheated by 
the hot water tank 110. 

0036. In the waste heat recovery system according to the 
exemplary embodiment of the present invention, to recover 
the waste heat of the waste heat source 10 and recycle the 
recovered waste heat for hot-water supply, the hot-water 
heated in the hot-water tank 110 is introduced into the boiler 
120 through a hot-water line 114, then heated by the boiler 
120 to reach the hot-water Supply setting temperature, and 
then supplied to the hot-water supply space 140. 
0037. In this case, if the temperature of the hot-water tank 
110 is minutely lower than the hot-water supply setting tem 
perature of the boiler 120 when the hot water of the hot-water 
tank 110 which is primarily pre-heated by the waste heat 
exchanger 111 is supplied to the boiler 120, there is fear of a 
burn when using the hot-water Supply due to the momentary 
rise of the hot water temperature as a result of the sudden 
operation of the boiler 120. 
0038. Therefore, a three-way valve 115 is additionally 
provided to prevent hot water from being directly supplied 
from the hot-water tank 110 to the boiler 120, thereby pre 
venting the momentary rise of temperature. 
0039 Specifically, when the hot-water temperature of the 
hot-water tank 110 is equal to or more than 60° C. and the 
hot-water supply setting temperature is 60°C., the hot water 
of the hot-water tank 110 may be used in the hot-water space 
140 as it is without the operation of the boiler 120, but when 
the hot-water temperature of the hot-water tank 110 is 55° C. 
to 60° C. and the hot-water supply setting temperature is 60° 
C., the boiler 120 is suddenly operated to reach the hot-water 
Supply setting temperature and thus the user may be incon 
Venienced and the unnecessarily repeated operation of the 
boiler 120 may occur due to the momentary rise of the hot 
water Supply temperature. 
0040. Therefore, according to the exemplary embodiment 
of the present invention, the hot-water line 114 introduced 
from the hot-water tank 110 into the boiler 120 is provided 
with the three-way valve 115 to block the hot water intro 
duced from the hot water tank 110 and supply the direct water 
to the boiler 120 when the temperature of the hot-water tank 
110 is minutely lower than the hot-water supply setting tem 
perature of the boiler 120, thereby preventing the momentary 
rise of the hot water temperature due to the sudden operation 
of the boiler 120. 



US 2015/0204577 A1 

0041. In this case, a minute difference between the hot 
water supply setting temperature of the boiler 120 and the 
temperature of the hot-water tank 110 is preferably 0°C. to 
100 C. 
0042. Further, according to the exemplary embodiment of 
the present invention, to determine whether the minute dif 
ference between the hot water supply setting temperature of 
the boiler 120 and the temperature of the hot-water tank 110 
is 0°C. to 10°C., the hot-water tank 110 is provided with a 
temperature sensor and is separately provided with a control 
ler 150 controlling the three-way valve 115 by using the 
temperature sensor, and thus the three-way valve 115 may 
selectively supply the hot water of the hot-water tank 110 or 
the direct water to the boiler 120 under the control of the 
controller 150. 
0043. Therefore, according to the exemplary embodiment 
of the present invention, the hot-water line 114 introduced 
from the hot-water tank 110 into the boiler 120 may be pro 
vided with the three-way valve 115 to prevent the temperature 
of hot-water Supply from momentarily rising so as to provide 
user convenience and stably operate the boiler so as to 
increase durability while preventing unnecessarily repeated 
operation of the boiler so as to increase the energy efficiency. 
0044. Hereinafter, a second exemplary embodiment of the 
present invention will be described. 
0045 First, as illustrated in FIG.3, the wasteheat recovery 
system 100 according to an exemplary embodiment of the 
present invention is comprises: the hot-water tank 110 includ 
ing the waste heat exchanger 111 which recovers the waste 
heat from the waste heat source 10 to store the hot water and 
the heating heat exchanger 112 which uses the hot water to 
exchange heat for heating; and the boiler 120 heating the hot 
water heat-exchanged by the waste heat exchanger 111 and 
the heating heat exchanger 112 to satisfy temperature set by a 
user and Supplying the hot water to the heating space 130 and 
the hot-water supply space 140. 
0046. In this case, a circulation structure is formed by 
introducing direct water for cooling the waste heat source 10 
into the waste heat source 10 and heating by the waste heat 
generated from the waste heat Source 10, introducing the 
direct water heated by the waste heat source 10 into the waste 
heat exchanger 111 to heat the direct water stored inside the 
hot-water tank 110 by the waste heat exchanger 111 in order 
to generate the hot water and then returning again to the waste 
heat source 10 by the pump (not illustrated). 
0047. The “direct water used in the present specification 
means generally used tap water or ground water and the "hot 
water” means the direct water heated by the waste heat 
exchanger 111. 
0048. The lower portion of the hot-water tank 110 is 
attached with the pressure reducing valve 113 to control the 
internal pressure of the hot-water tank 110 to be constant and 
is provided with the sensor (not illustrated) for sensing the 
pressure of the hot-water tank 110 to control the inflow of 
direct water into the hot-water tank 110 using the pressure 
reducing valve 113. 
0049. The hot-water tank 110 stores the hot-water by suf 
ficient insulation using the waste heat exchanger 111, thus 
allowing hot-water use in the hot-water Supply space 140 and 
the heating space 130. 
0050. When the hot-water stored in the hot-water tank 110 
has a high temperature exceeding the basic setting tempera 
ture for cooling the waste heat source 10, the hot-water of the 
hot-water tank 110 is discharged to efficiently cool the waste 
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heat source 10 and new direct water is introduced to continu 
ously cool the waste heat source 10 by the heat exchange of 
the waste heat exchanger 111. 
0051. The heating heat exchanger 112 is installed in the 
hot-water tank 110 to recover the waste heat of the waste heat 
Source 10 and recycle it for heating. In this case, it has a 
circulation structure in which a working fluid that is useful for 
heat exchange is circulated in the heating heat exchanger 112, 
introduced into the boiler 120, heated to the setting tempera 
ture required for heating in the boiler 120, and then supplied 
to the heating space 130 to heat the heating space 130. Next, 
the heating heat exchanger 112 is connected to a drainage line 
from the heating space 130 to heat-exchange again. 
0052. Therefore, combustion fuel of the boiler 120 may be 
saved in comparison to when the direct water is directly 
supplied to the boiler 120 as much as the amount preheated by 
the hot water tank 110. 

0053. In the waste heat recovery system according to the 
exemplary embodiment of the present invention, to recover 
the waste heat of the waste heat source 10 and recycle the 
recovered waste heat for hot-water supply, the hot-water 
heated in the hot-water tank 110 is introduced into the boiler 
120 through a hot-water line 114, then heated by the boiler 
120 to reach the hot-water Supply setting temperature, and 
then supplied to the hot-water supply space 140. 
0054. In this case, if the temperature of the hot-water tank 
110 is minutely lower than the hot-water supply setting tem 
perature of the boiler 120 when the hot water of the hot-water 
tank 110 which is primarily pre-heated by the waste heat 
exchanger 111 is supplied to the boiler 120, there is fear of a 
burn when using the hot-water Supply due to the momentary 
rise of the hot water temperature as a result of the sudden 
operation of the boiler 120. 
0055. Therefore, a mixing valve 1151 is additionally pro 
vided to prevent hot water from being directly supplied from 
the hot-water tank 110 to the boiler 120, thereby preventing 
the momentary rise of temperature. 
0056 Specifically when the hot-water temperature of the 
hot-water tank 110 is equal to or more than 60° C. and the 
hot-water supply setting temperature is 60°C., the hot water 
of the hot-water tank 110 may be used in the hot-water space 
140 as it is without the operation of the boiler 120, but when 
the hot-water temperature of the hot-water tank 110 is 55° C. 
to 60° C. and the hot-water supply setting temperature is 60° 
C., the boiler 120 is suddenly operated to reach the hot-water 
Supply setting temperature and thus the user may be incon 
Venienced and the unnecessarily repeated operation of the 
boiler 120 may occur due to the momentary rise of the hot 
water Supply temperature. 
0057 Therefore, according to the exemplary embodiment 
of the present invention, the hot-water line 114 introduced 
from the hot-water tank 110 into the boiler 120 is provided 
with the mixing valve 1151 to mix the hot water of the 
hot-water tank 110 with relatively cold direct water and Sup 
ply the mixed water to the boiler 120 when the temperature of 
the hot-water tank 110 is minutely lower than the hot-water 
supply setting temperature of the boiler 120, thereby prevent 
ing the momentary rise of the hot water temperature due to the 
sudden operation of the boiler 120. 
0058. In this case, a minute difference between the hot 
water supply setting temperature of the boiler 120 and the 
temperature of the hot-water tank 110 is preferably 0°C. to 
10° C. 
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0059. Further, according to the exemplary embodiment of 
the present invention, to determine whether the minute dif 
ference between the hot water supply setting temperature of 
the boiler 120 and the temperature of the hot-water tank 110 
is 0°C. to 10°C., the hot-water tank 110 is provided with a 
temperature sensor and is separately provided with a control 
ler 150 controlling the mixing valve 1151 by using the tem 
perature sensor. 
0060. In this case, the controller 150 determines the 
amount of direct water to be mixed in the hot-water line 114 
to which the hot water of the hot-water tank 110 is discharged 
and then controls the mixing valve 1151 to supply the mixed 
water to the boiler 120. 

0061 Further, the controller 150 may use a PID control 
algorithm using feedback to determine the amount of direct 
water to be mixed in the hot-water line 114 through which the 
hot water of the hot-water tank 110 is discharged. 
0062. Therefore, according to the exemplary embodiment 
of the present invention, the hot-water line 114 introduced 
from the hot-water tank 110 into the boiler 120 may be pro 
vided with the mixing valve 1151 to prevent the temperature 
of hot-water Supply from momentarily rising so as to provide 
user convenience and stably operate the boiler so as to 
increase durability while preventing unnecessarily repeated 
operation of the boiler so as to increase the energy efficiency. 
0063 Hereinafter, a third exemplary embodiment of the 
present invention will be described. 
0064. First, as illustrated in FIG.4, the wasteheat recovery 
system 100 according to the exemplary embodiment of the 
present invention comprises: the hot-water tank 110 having 
the waste heat exchanger 111 which recovers the waste heat 
from the waste heat source 10 to store the hot water and the 
heating heat exchanger 112 which uses the hot water to 
exchange heat for heating; and the boiler 120 heating the hot 
water heat-exchanged by the waste heat exchanger 111 and 
the heating heat exchanger 112 to satisfy temperature set by a 
user and Supplying the hot water to the heating space 130 and 
the hot-water supply space 140. 
0065. In this case, to circulation structure is formed by 
introducing direct water for cooling the waste heat source 10 
into the waste heat source 10 and heating the direct water by 
the waste heat generated from the waste heat source 10, 
introducing the direct water heated by the waste heat source 
10 into the waste heat exchanger 111 to heat the direct water 
stored inside the hot-water tank 110 by the waste heat 
exchanger 111 in order to generate the hot water and then 
returning again to the waste heat Source 10 by the pump (not 
illustrated). 
0066. The “direct water used in the present specification 
means generally used tap water or ground water and the "hot 
water” means the direct water heated by the waste heat 
exchanger 111. 
0067. The lower portion of the hot-water tank 110 is 
attached with the pressure reducing valve 113 to control the 
internal pressure of the hot-water tank 110 to be constant and 
is provided with the sensor (not illustrated) for sensing the 
pressure of the hot-water tank 110 to control the inflow of 
direct water into the hot-water tank 110 using the pressure 
reducing valve 113. 
0068. The hot-water tank 110 stores the hot-water by suf 
ficient insulation using the waste heat exchanger 111, thus 
allowing hot-water use in the hot-water Supply space 140 and 
the heating space 130. 
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0069. When the hot-water stored in the hot-water tank 110 
has a high temperature exceeding the basic setting tempera 
ture for cooling the waste heat source 10, the hot-water of the 
hot-water tank 110 is discharged to efficiently cool the waste 
heat source 10 and new direct water is introduced to continu 
ously cool the waste heat source 10 by the heat exchange of 
the waste heat exchanger 111. 
0070 The heating heat exchanger 112 is installed in the 
hot-water tank 110 to recover the waste heat of the waste heat 
Source 10 and recycle it for heating. In this case, it has a 
circulation structure in which a working fluid that is useful for 
heat exchange is circulated in the heating heat exchanger 112, 
introduced into the boiler 120, heated to the setting tempera 
ture required for heating in the boiler 120, and then supplied 
to the heating space 130 through a heating line 1141 to heat 
the heating space 130. Next, the heating heat exchanger 112 is 
connected to a recirculated water line from the heating space 
130 to heat-exchange again. 
(0071. Therefore, combustion fuel of the boiler 120 may be 
saved in comparison to when the direct water is directly 
supplied to the boiler 120 as much as the amount preheated by 
the hot water tank 110. 

0072. In the waste heat recovery system 100, to recover the 
waste heat of the waste heat source 10 and recycle the recov 
ered waste heat for hot-water supply, the hot-water heated in 
the hot-water tank 110 is introduced into the boiler 120, then 
heated by the boiler 120 to reach the hot-water supply setting 
temperature, and then supplied to the hot-water supply space 
140. 

0073. In this case, if the temperature of the hot-water tank 
110 is minutely lower than the hot-water supply setting tem 
perature of the boiler 120 when the hot water of the hot-water 
tank 110 which is primarily pre-heated by the waste heat 
exchanger 111 is supplied to the boiler 120, there is fear of a 
burn when using the hot-water Supply due to the momentary 
rise of the hot water temperature as a result of the sudden 
operation of the boiler 120. 
0074 Specifically when the hot-water temperature of the 
hot-water tank 110 is equal to or more than 60° C. and the 
hot-water supply setting temperature is 60°C., the hot water 
of the hot-water tank 110 may be used in the hot-water space 
140 as it is without the operation of the boiler 120, but when 
the hot-water temperature of the hot-water tank 110 is 55° C. 
to 60° C. and the hot-water supply setting temperature is 60° 
C., the boiler 120 is suddenly operated to reach the hot-water 
Supply setting temperature and thus the user may be incon 
Venienced and the unnecessarily repeated operation of the 
boiler 120 may occur due to the momentary rise of the hot 
water Supply temperature. 
0075. Therefore, the heating line 1141 is additionally pro 
vided with the three-way valve 115 to prevent the hot water 
from being directly supplied from the boiler 120 to the heat 
ing space 130, thereby preventing the momentary rise of 
temperature. 

0076 According to the exemplary embodiment of the 
present invention, when the hot-water temperature of the 
hot-water tank 110 is minutely smaller than the hot-water 
supply setting temperature of the boiler 120, the heating line 
1141 introduced from the boiler into the heating space 130 is 
provided with the three-way valve 115 to block a heat 
medium introduced from the boiler 120 and directly intro 
duce the heat medium into the heating heat exchanger 112 of 
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the hot-water tank 110 through the recirculated water line 
116, thereby heating the hot water stored in the hot-water tank 
110. 
0077. Therefore, it is possible to remove the minute dif 
ference of the hot-water temperature of the hot-water tank 
110 to prevent the hot water temperature from momentarily 
rising due to the sudden operation of the boiler 120. 
0078. In this case, a minute difference between the hot 
water supply setting temperature of the boiler 120 and the 
temperature of the hot-water tank 110 is preferably 0°C. to 
100 C. 
007.9 Further, according to the exemplary embodiment of 
the present invention, to determine whether the minute dif 
ference between the hot water supply setting temperature of 
the boiler 120 and the temperature of the hot-water tank 110 
is 0° C. to 10° C., the hot-water tank 110 is provided with the 
temperature sensor 118 and is separately provided with a 
controller 150 controlling the three-way valve 115 by using 
the temperature sensor 118. 
0080. In this case, the controller 150 controls the three 
way valve 115 to block the heat medium introduced from the 
boiler 120 and directly introduces the heat medium into the 
heating heat exchanger 112 through the recirculated water 
line 116 to increase the hot water temperature stored in the 
hot-water tank 110, thereby removing the minute temperature 
difference as described above. 
0081 Further, according to the exemplary embodiment of 
the present invention, at the time of using the heating, a 
three-way valve 117 having different inlets which are each 
connected to the recirculated waterline 116 and a water outlet 
line of the heating heat exchanger 112 is provided to block the 
heat medium discharged from the water outlet line of the 
heating heat exchanger 112 and introduce the heat medium 
discharged from the recirculated waterline 116 into the boiler 
120 when the temperature of the heat medium discharged 
from the recirculated water line 116 is higher than the hot 
water temperature of the hot-water tank 110, thereby reduc 
tion in combustion fuel of the boiler 120 can be expected. 
0082 Further, the controller 150 compares the tempera 
ture of the heat medium discharged from the recirculated 
water line 116 with the hot-water temperature of the hot 
water tank 110 to control the three-way valve 117. 
0083. Therefore, according to the exemplary embodiment 
of the present invention, the heating line 1141 introduced 
from the boiler 120 into the heating space 130 is provided 
with the three-way valve 115 to prevent the temperature of 
hot-water Supply from momentarily rising so as to provide 
user convenience and the connection portion between the 
recirculated water line 116 and the water outlet line of the 
heating heat exchanger 112 is provided with the three-way 
valve 117 to stably operate the boiler so as to increase dura 
bility while preventing unnecessarily repeated operation of 
the boiler so as to increase the energy efficiency. 
0084. The exemplary embodiments of the structure for 
controlling the temperature of hot-water Supply from a waste 
heat recovery system using a three-way valve as described 
above are only examples. Therefore, it will be appreciated by 
those skilled in the art that various modifications and other 
equivalent embodiments are possible from the present inven 
tion. Therefore, it may be appreciated that the present inven 
tion is not limited to the forms mentioned in the above 
detailed description. Accordingly, the actual technical scope 
of the present invention to be protected must be determined by 
the spirit of the appended claims. Further, it is to be construed 
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that the present invention includes the spirit of the present 
invention as defined in the appended claims as well as all 
modifications, equivalents, and Substitutions within its scope. 

Detailed Description of Main Elements 

10: Waste heat source 
110: Hot-water tank 
112: Heating heat exchanger 
114: Hot-water line 
1141: Heating line 
1151: Mixing valve 
116: Recirculated water line 
120: Boiler 
140: Hot-water supply space 

100: Waste heat recovery system 
111: Waste heat exchanger 
113: Pressure reducing valve 
115, 117: Three-way valve 

118: Temperature sensor 
130: Heating space 

150: Controller 

1. A structure for controlling a temperature of hot-water 
Supply from a waste heat recovery system using a three-way 
valve, comprising: 

a hot-water tank having a waste heat exchanger for recov 
ering waste heat from a waste heat source to generate hot 
water, a heating heat exchanger for exchanging heat 
using the hot water so as to provide heating, and a tem 
perature sensor for checking a temperature of the hot 
water, to store the hot water heat-exchanged by the waste 
heat exchanger; 

a boiler heating the heat-exchanged hot water from the 
hot-water tank to satisfy a temperature set by a user for 
heating and hot-water Supply and Supplying the heated 
hot water to a heating space and a hot-water supply 
Space; 

a three-way valve installed in a hot-water line introduced 
from the hot-water tank to the boiler to selectively sup 
ply hot water or direct water flowing from the hot-water 
tank to the boiler; and 

a controller controlling the three-way valve to block the hot 
water flowing in from the hot water tank and Supplying 
the direct water to the boiler when it is checked by the 
temperature sensor that the temperature of the hot-water 
tank is 0°C. to 10° C. lower than the hot-water supply 
setting temperature of the boiler. 

2. A structure for controlling a temperature of hot-water 
Supply from a waste heat recovery system using a mixing 
valve, comprising: 

a hot-water tank having a waste heat exchanger for recov 
ering waste heat from a waste heat source to generate hot 
water, a heating heat exchanger for exchanging heat 
using the hot water so as to provide heating, and a tem 
perature sensor for checking a temperature of the hot 
water, to store the hot water heat-exchanged by the waste 
heat exchanger; 

a boiler heating the heat-exchanged hot water from the 
hot-water tank to satisfy a temperature set by a user for 
heating and hot-water Supply and Supplying the heated 
hot water to a heating space and a hot-water Supply 
Space; 

a mixing valve installed in a hot-waterline introduced from 
the hot-water tank into the boiler to mix hot water flow 
ing in from the hot-water tank with direct water and 
Supplying the mixed water to the boiler, and 

a controller 150 controlling the mixing valve after deter 
mining the amount of direct water to be mixed in the 
hot-water line to which the hot water of the hot-water 
tank is discharged when it is checked by the temperature 
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sensor that the temperature of the hot-water tank is 0°C. 
to 10° C. lower than the hot-water supply setting tem 
perature of the boiler 120. 

3. The structure of claim 2, wherein the controller uses a 
PID control algorithm using feedback to determine the 
amount of direct water to be mixed in the hot-water line to 
which the hot water of the hot-water tank is discharged. 

4. A structure for controlling a temperature of hot-water 
Supply from a waste heat recovery system using a heat 
exchanger in a hot-water tank, comprising: 

a hot-water tank having a waste heat exchanger for recov 
ering waste heat from a waste heat source to generate hot 
water, a heating heat exchanger for exchanging heat 
using the hot water so as to provide heating, and a tem 
perature sensor for checking a temperature of the hot 
water, to store the hot water heat-exchanged by the waste 
heat exchanger; 

a boiler heating the heat-exchanged hot water from the 
hot-water tank to satisfy a temperature set by a user for 
heating and hot-water supply and supplying the heated 
hot water to a heating space and a hot-water supply 
Space; 

a three-way valve installed in a hot-water line introduced 
from the boiler into the heating space to selectively 
supply a heat medium flowing in from the boiler to the 
heating space or a recirculated water line; and 
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a controller controlling the three-way valve to block the 
heat medium flowing in from the boiler into the heating 
space and directly introducing the heat medium into the 
heating heat exchanger of the hot-water tank through the 
recirculated water line so as to heat the hot water of the 
hot-water tank when it is checked by the temperature 
sensor that the temperature of the hot-water tank is 0°C. 
to 10° C. lower than the hot-water supply setting tem 
perature of the boiler. 

5. The structure of claim 4, further comprising: 
a three-way valve having different inlets each connected to 

the recirculated water line and a water outlet line of the 
heating heat exchanger and an outlet connected to a 
heating recirculation water port of the boiler to selec 
tively supply a heat medium introduced from the recir 
culated water line or a heat medium introduced from the 
heating heat exchanger to the boiler, 

wherein the controller controls the three-way valve to 
block the heat medium discharged from the water outlet 
line of the heating heat exchanger and introduces the 
heat medium discharged from the recirculated water line 
into the boiler when the temperature of the heat medium 
discharged from the recirculated water line is deter 
mined to be higher than the hot water temperature of the 
hot-water tank using the temperature sensor. 
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