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Study on Floor Thermal Storage System Combined with Heat Pump

Jae seong NAM, Yuji RYU and Toshiyuki WATANABE

Solar assisted air source (Sol-Air) heat pump system needs thermal storage devices, to cope with the un-

steady performance caused by fluctuation of weather conditions.

In this paper,

we took note of a thermal

capacity of a floor slab and proposed a simulation model of a floor cooling and heating system combined with a

Sol-Air heat pump system.

We simulated the thermal performance and the energy consumption of this system.

As the thickness of concrete slab increases, the energy consumption increases but thermal comfortability in

the room is better.
non-operation of the heat pump.
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A 24 cm thick slab of concrete is required to keep the room comfortable even during the
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Mass flow rate of water is 1200kg/h and pitch is 2bcm. )

Fig. 1 Model for calculation
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Fig. 5 Flow chart of simulation (cooling cycle)
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Fig. 7 Results of simulation for floor cooling

PHOEBAFHILY, PMV 20 % @A, Fik4
BED» S PMV 28K T3 5740, BUOe— Ry &
BENRIETE A, b— FRY TR EEL 2VWEBE,
PMV {4 & T L, 1 RI18HFHI7 B D PMV &
EEE—11280<.
EFOFEREES Fig. 7 18T, HOXREMI
8H4H, 5HTHD, WMHEDBRT, 4HOES
KIRIE34C, 5 BORERIRE32T, AFEEXD S
BOY—27i3WHL D 1000W/n® BETHS. 88
4 H23BD PMV BIETH Y, b— FEY FBEI

B, EBEEBLELIZRAT TRERETL, EHZE
[BEDLETT5. GEEAREBER, K27 7RED
BTV REIZET L, EEELERIE—6TI
#¥%. 885 HOFH 2 BGEIE PMV R EMEITHE
N, b— bRV FEEIMELT A, EinfELREO 4
~ SRR PMV B OMEE 2555, HHEO PMV i
¥— 7 BETL.205ET 5.

2) EZX T 7DEVH PMV OBEENRITTE
Fig. 8 \T/RT 6 Y DR A I 7THAFIC oW E %
Tote. RAT THEOEVIZX S PMV DERZE(L



T3 4

IMKERZFERSBIZHARRE

E13E H25 —203—

plywood lem

Water pipe20¢ :I: X Y
V, X
............... &9 / vy CASEl 2am Bem

CASE2 4em 8em

concrete CASE3 3an 12cn

CASE4 San 12am

thermal insaating peterial CASES | Bam 16ca
JU U U U U Bd\q"ju UU U CASES 20cn 24em

Fig. 8 Types of floor slab

1
T CASEG
| CASES———

| CASE4

! J—
0.5¢ 05533

§ 18 5 1 B m

12
(Jan.17) (Jan.18)
Fig. 9 Fluctuation of PMV in heating cycle

o 6 12 18 6 12 18 (h)
(Aug.4) (Aug.5)

Fig. 10 Fluctuation of PMV in cooling cycle

% Fig. 9, 10 [2R ¥, £F - HF L b PMV OLEIE
BaryZ)—bASTARENIEREL, BwigEh
EL e h, ALRZASTEETYH, KBRS 70H
RIEESHINEL R A EICLY, PMV OLEIEEET
NEL BB, LT, BROBBBEEDOKE W CASES 12
BV, ENRHARBIFFCREL TS, £F0
PMV HiKfEW—0.5, EF D PMV HEEIX0.7TH
5.

(B) WAS7THEDECFEHNERARES X UH
BREHECRIZTE

RAS 7THBEDOBVWIZX LEWNRABEL L UHE

BHEOBEZ Fig. 11 IR, K0Tl ~643
Fig. 8 ® CASE1 ~ 6 125 ¥ 5. £Fi32 A, EF
8 AD1 » AREIEMBRE L. £F0OBE, KA
T 7DESPETIIEHEENERERT S5, EX
BABEIRETAEMERT. KIFR/ (1 7 0OEF
EEILAPBEIENTHD. CASES DA, PMV
H—0.5 (FlERTHI2%ICHLTS) = THSE
IR eko30%TH Y, I HIFRGFLEBENEONS.
BEFELRBOMEM%LRT 4, CASE6 DF4, o
LD EARBRBRESELIZELTSY, PMV
#0.5% LE S EAIEE» 7% TH%. CASEL &
CASES6 23t % PMV DO¥EE 54 % Fig. 12 IR

n
o
o

>
Ul
o

o
o
—

o=

w
()]
[es]
i
on

Ratio of PMV less than -0.5(%)

8
3C.0 Q)
25.8 - - : :
1550 .!70'3 190C 2100 2300 =zs0C
Electric power consumption(kWh/month)
a) February
50.0

-
[
o

1
O &
1 2 oo 5

O

30.0 71

10.0 ¢ 6

G

300 340 330 420 460 500
Electric power consumption(kWh/month)

b) August
Fig. 11 Relationship between PMV and electric pow-

er consumption

Ratio of PMV more than 0.5(%)




— 204 — v— MR TR LT ARERY 2T AICHT AR

CASE6
20

_
o

Frequency(%)

ot

o

a) February

20

CASE1

Frequency(% )
S o

o

CASE6

Frequency(% )
_5

b) August
Fig. 12 Frequency distributions of PMV

BRA 7 708 84 THEEAE Y CASEL DBFAI
PMV 250 & L 2EEHKEVDE, =RV 7E
RO PMV SIS T ARERENDHTH S, L

L, FEGHEOEHNRBREEIALETH 5.
CASE6 D¥p4&1d, PMV SIS T HREr 8, &
CIZ8ADPMV 0 L 2bEE&R/NEVHEOD, K
A DOEERIE 0 ~ 1051208 F 5.

5 ¢ ¥ U

K - BRBiE e — MR SR BRES L LUK
LB E T AREGBREI AT LADY I ab—Ya >
ETFNVEREL, ERRAREY PMV THM L 228
HUERBEOHBEOBCFERERBE L HEED
BIRIITHEIRI L. BRBUTOED THA.

1) b= bR F~BHBM~BEY» S 2 HEY
AFLERBELEARYI 2 L—Y 3 VEF VIR
BIXUAROLEEIIIE L 72 ¥ X 7 A HRESEE AT #E
ThH5b. :

2) XF - EFLLERATTHEVELEEENE
BHWRT 55, ENERREEILETSH. /¥ THEK
EEPENERREB L OEEELEICRIZTHER
&,

3) KA T TEM 24cm, 734 THERIE Z DS 20cm O
BA, AF-EFLY, - MRY TIEEERICBL
TEIFREF2ERERREIBONS.

& £ X M

1) BIGBAZ, 32  BENREL S OKFPERELEE L
HMREWES T EER ANMAFRGBRTEMEHEE

10, 315-320, (1988).

2) BEESER, |34 PROPATH Bt 7029 hsty or—
U, MASEAREEY > ¥ — L3, 18, 194, (1985).

3) FEINSEA © ¥V 3 VI L B ERFMETEE, +— 24,
(1986), p. 244

4) FEDET, Eh BEERE L ORBICEE L SRS
BT, HABEZSAAFMBHEREME, 697-700,

(1982).

5) BE A, 3p T 3Ial—3arilkBKE TR
Fe— bR FYRT LOMETR, BRBEESME
TR, 31, 269-272, (1989).



