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A Study on The Characteristics of Heat Pump Heating
System Utilizing Heat Storage Tank
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ABSTRACT

A study of appling solar assisted heat pump heating system to Korean climatic charac-
teritics has been undertaken through computer simulation using TRNSYS (A Transient System
Simulation Program). It is insufficient for heating system composed of each of solar and heat
pump system to supply heat met with heating load. So SAHP (Solar Assisted Heat Pump)
heating systems which combined solar system with heat pump system are analized using the
standard weather data of Korea. And SAHP heating systems are categorized into the series
system in which the solar storage is used as the source for the heat pump, the parallel system
in which ambient air is used as the source for the heat pump, and the dual source system in
which the storage or ambient is used as the source depending on which source yields the lowest
work input. These combined system are better than each of solar and heat pump heating
system in view of thermal performance, and parallel system is most effective among these
combined systems,
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SC(W) :Solar Water Collector HL
SC(A) :Solar Air Collector HX
TST (W): Storage Tank (Water)  SCP
TST (A): Storage Tank(Air) SCF
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25~40°C |W) 25~40C @
sSCp

{a) Hot water Heating System with
water - collector
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(b) Hot air Heating System with
water - collector
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20 ~ 40C (A} ‘-+-FA AYSA
_HL

(c) Hot air Heating System with
air —collector

40507
sCw) T8T] ™ HL
30~ 40°C g’ - g

(d) Storage and Radiation System with
water -collector

: Heat Load

: Heat Exchanger

: Solar Collector Pum
: Solar Collector Fan

TST (R) : Storage Tank(Radiation) HWP  :Hot Water Pump
: Auxiliary Heat HWF : Hot Air Fan

SA :Supply Air FA : Fresh Air

RA ¢ Return Air

Fig.2 Solar Heating System
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Month Location 1 2 3 4

5 6 7 8 9 10 | 11 | 12
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Table 2. Number of Days of Lowest Temperature ({(—57)

Month Location 1 2 3 4 5 6 71 8 9 |10 |11 | 12
Seoul 24 | 17 5 - - - - - - - 21 15
Incheon 22 114 3 - - - - - - - 1113
Suweon 26 | 20 8 - - - - - - - 4| 17
Gwangju 14 | 10 2 - - - - - - - - 5
Jeonju 18 | 12 3 - - - - - - ~ 1 g
Mokpo 17 1 - - - - - - - - 2
Ulsan 11 7 1 - - - - - - - - 6
Pusan 8 1 - - - - - - - - 2
Taegu 20 | 12 2 - - - - - - - 1 g
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Table 3. Number of Days of Lowest Temperature 07

Month Location 1 2 3 4 5 6 7 8 9 10} 11| 12
Seoul 31 | 26| 181 2 - - ~ - - 1 111 27
Incheon 30 | 25| 16 1 - - - - - - 81 25
Suweon 31 26 | 20 | 4 - - - - - - 12 | 28
Gwhagin 28 | 23| 16| 3 - - - - - - 8| 23
Jeonju 28 | 24} 17| 2 - - - - - - 81 23
Mokpo 23 19 9| - - - - - - - 21 12
Ulsan 26 | 21| 13| 1 - - - - - - 6| 22
Pusan 20 | 15 6 - - - - - - - 1] 12
Taegu 29 | 24| 15 1 - - - - - - 9| 26

Table 4. Monthly Mean Temperature.

Month Location 1 2 3 4 5 6 7 8 9 10 | 11 12
Seoul ~4.3 | -1.6| 4.4 | 1.4 17.4|21.0| 24.7 | 257|205} 142 | 6.7 |-0.9
Incheon =37 |-16{39{102(158(197(238 (2531205144 7.2(-03
Suweon -4.0 | -29|33 [11.1]168]20.4]244 |25.4|198|126 | 5.6 |-2.0
Jeonju -1.5 4 L2|57(124[180]21.8|26.1 {267 |21.3{146| 82| 18
Gwangiu -0.7 09160 ]124]17.8{21.5]256 |265]|21.4|150 | 88| 2.4
Taequ -1.5 | 06|64 |124]|182]|21.81259(268(20.7|146 80} L5
Pusan L7} 32179 1124}172|200,24026.1}21.8|16.9[1L2 | 47
Ulsan 04| 22|69 |11.9]17.1]1204(249 (2621208153 94| 30
Mokpo 1.3 | L9163 124170208250 }26.7{223]16.5[10.4| 4.2

Table 5. Minimum lowest Temperature.

Liocation Temperature Day

Seoul -23.1 1927 12. 31
Incheon -21.0 1931. L 11
Suweon -25.1 1931. 1L 5
Gwangju -19.4 1943 L 5
Jeonju -17.1 1933. 1 27
Mokpo -14.2 1915. 1 31
Ulsan -16.7 1936. 1. 27
Pusan -14.0 1915, 1. 13
Taegu -20.2 1923 119
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Heating |Heat pump|Auxiliary
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Load Input Requirement
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