©
2016 2018

Development of mold risk reduction method of crawl space with vertical edge
insulation using solar heat collection system combined with sensible heat
exchanger
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In order to prevent microbial contamination from the crawl space with
vertical edge insulation system, the Sensible Heat Exchange type solar heated Air Collection
(SHE-SAC) system are developed, and evaluated this system installed in a real house. Moreover, the
SHE-SAC system module was incorporated into the Heat, Air and moisture transfer analysis program
coupled to the advection to perform parameter analysis, and the risks caused by high moisture
environment in the crawl space causing microbial contamination was examined.

When using the SHE-SAC system in Sapporo®s climatic conditions, it became clear that there is an
effect on the relative humidity making stable to moderate in the crawl space even without sensible
heat exchanger if the appropriate device capacity is secured. In addition, it was found that Region
south of Morioka and Sendai needed to use a sensible heat exchanger according to the local weather
conditions, especially relative humidity.



Heat Exchanger

2 SHE-SAC

3)

SHE-SAC

1999
35
2002 5.1 2007  8.6% 2012 11.9%

(Solar heat Collector)

SHE-SAC
SHE-SAC

SHE-SAC
SolarVenti Industrial : Denmark

SHE :Sensible

28 29

SHE-SAC
SolarVenti Industrial



SHE-SAC
SHE-SAC
SHE-SAC
1 SHE-SAC
SHE-SAC
SHE-SAC P-Q 1)
[P0 [5 [2 papy?
Q_ b - 2.b 7 (‘ P0+Ap‘) (1)
1 a A o A=82.8cm?
2
35 PR,
60 30 o
) y =-0.3317x + 52.299 -
_ Ot R? =0.9927 2 o
& 40 = 20
% 30 . 9_:-’ 15 .
g 20 ®.. % 10 .
S & ¢'y=2E-12%- 36.414x + 63.232x + 6.2962
8 10% pP-Qcurve o R2=1
w0."":"":“"“:’"": 0
Fan Air Volume (m3/h) Solar Radiation (kW/m2)
1 P-Q 2
1
n 1)\n 1
P=-b-Q"+R (2 Qs =| ;| (98 3
o 2
Q=adp" (4) Q=aA ;‘\/AP (5)
Ap=h-P (6) aA=0627-[p Qg @
Po 1 2 P-Q 9.8Pa
Q9.8(m3/h) 3 4 5
a A(cm?) 7
NTU Nh
= 8
* 1+¥N, ®
L4 3
2 SHE-SAC
SAC 3
20
2017



3 SHE-SAC

1 SHE-SAC
SAC With SAC Without
SAC 3 7
3 8/1-10 12
4 55m3/h
55ms/h
5 7 5 6/1
9/30 0.6 6
0.06g/kgDA 7
70 RH 11.4
——from outair —— intake pipe ———living room tatami room
~——— beam space —WC —UuT ———Collector
150
Intake pipe
100
g 50 Collector
=
g o e
=]
2 50
=
-100
-150 Living room
-200
0 3 6 9 12 15 18 21
time (h)
3 8/1-8/10,
1300 +
_ 1100 £ y=136.79x-7040.7 . &
S : RZ=0.4239 .
< 900
8 g
2 700 §
g ;
T 500+ y =-0.2243x + 67.652 .
@ F 2_
,8. 300 £ R*=0.0014
§ r
100 1 poo cofifilaiRiizead 800 208 2Rk <" 9B BT 25T 00 fo 88
-100
25 30 35 40 45 50 55 60 65
Air Flow Volume of Solar Air Collector (kg/h)
4 6/1-9/30,

« without Solar Air Collector
= with Solar Air Collector

with SAC without SAC

Crawl Space Temperature (deg.C.)
S

14 y=0522x+11.682  y=05129x +11.309
12 R?=0.6513 R?=0.6475
Ave. 21.6 deg.C. Ave. 21.0 deg.C.

10 + t t t t t + + t t
10 12 14 16 18 20 22 24 26 28 30

Outdoor air temperature (deg.C.)

5 SAC 6/1-9/30,



4)

5)

CLASS8

18

« without Solar Air Collector
g 16 + - with Solar Air Collector N 5 e, ° %
2 ) é o0 % %
S 14 & gake 3]
8 oA vt
€ 12 o S
:-‘g o g ; 4 °°q§:8° "
E w0f 5™ A L
= ° °2 .
[ o - o,
g 81 % oo ]
= %g t3 % with SAC without SAC
g 61 y=0.8446x +1.707 y=0.8156x + 2.0657
= ¢ R? = 0.8589 R? =0.8543
Ave.10.48 g/kgDA  Ave. 10.54 g/kgDA
4 ' t t . t t
4 6 8 10 12 14 16 18
Outdoor air humidity ratio (g/kgDA)
6 SAC 6/1-9/30,
100 +
i 70-75%  <50%
80 + m 50%<=,<55%
L M 55%<=,<60%
g g0 1 65-70% 60%<=,<65%
oy 3 B 65%<=,<70%
5 i B 70%<=,<75%
g 40 + | 75%<=,<80%
- : 60-65% H 80%<=,<85%
20 [ 294 &  85%<=,<90%
T B 90%<=,<95%
[ W 95%<=
0 - -
without SAC with SAC
Average 66.5% Average 63.4%
7 SAC
2
8
CLASS9
8
O Crawl Space @ LDK
7.5 8 ouT @®BR
@®CR O Outair

Common Logarithm of number
(log10(count/m3))

Class 6

0 05 1 15 2 25 3 35
Particle Size (um)

SHE-SAC

4 45 5 55



Yoshinori Honma, Akira Fukushima, Masaki Tajima, Junichiro Matsunaga : Simulation
Study on Optimizing the hygrothermal condition of an underfloor ventilation chamber,
Track4 — Applications: Natural Ventilation (NV2), Roomvent & Ventilation 2018, 637-642,
2018.6

Pp.689-690 2018 9

pp.691-692 2018 9

pp.209-210 2017 8

)

FUKUSHIMA Akira

8 00536211

)

TAJIMA Masaki

8 90391680

O]



