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Table. 1 Corrosion investigations with selected phase change heat storage materials™

Phase |Temperature Material of Construction
Change |level of melt {Stainless Mild Tin
Heat Storage tempera- | during test | Steel Steel Plated Copper Al99.5 AlMg;
Material ture (Apprax.) | 14501 1.0330 Mild
(°C) (°C) Steel
8 1.Laric Acid - 55 + + 0 + + +
§ |2 Wax Ester 58 80 + 0 o + o 4
S Loxiol G 32
o |3.Liclos - 3H0 81 20 0 0 + 0 0 0
E  |4.CaCl- 6HO 207 50 + + o o+ - -
& |5.Na; SO, * 10H0 324 50 + 0 o + 0 4+
:nﬁ 6. Na,HPO - 12H,0 35.0 55 + + 0 + - -
g |7 Zn(NOs). * 6H.0 384 55 + - 0 + - -
% |8 NasS,0:5H,0 480 70 + + 0 -+ o+
2 |9.CH;COONa - 3H,0| 580 60 0 0 + 0 0 0
10. Mg(NQs), * 6H.0| 116.0 140 0 0 + 0 0 0
o |11 Ca(NO:),%4H,0 60 0 0 + 0 0 0
3 (37wt %)
3| NgNOY.- 6H,0
g (33wt %)
o B [|12.Mg(NOY, - 6 H,0 | 501 70 + - 0 - 0o o
55| (Maw)
£ MgCl, - 6H.0
(47Mol %)
Notation : + : Corrosion Resistant a) Tests with Stainless Steel AISI-403
— 1 Unsuitable b) Test with 1% on Steel
0 : Metal-PCM Pair not Investigated
CAPACHY So0gLcai  © NAPHTHALENE T3 226 ety FIZAE FAE A
15 STEARIC AcmioL;slc AGID EE FHste BE Yenz O WAE X
NaB.Or + 10H:0 2, A& A stdo} 30 FARE = 19
é © NasSONH.C1.BOLAX veb glth 2 @3Weoll= oF 88000 kcald €&
Agsed Bag LA ¥lgol Yeht 3
g © PARAFFIN
é g CALCTUM CHLORIDE xmmm\?;&‘ra 10 o},
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E R R e 0, CaNOS:- aho . Rtd&cdAtR|
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Fig. 3 Volume and cost of phase change materials®
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Fig. 13 Exploded view of one half of the paraffin
-filled latent-heat storage unit tested at
North Carolian State University"”
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Fig. 14 Variation of inlet and outlet fluid

temperatures for a typical transient test on
the paraffin-filled latent heat storage unit.
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Table., 2 The characteristics of materials

Glauber’ s Salt
(Na2804 * ].OHzO)

Biswas’ Mixture
(682W't Na;SO4 * 10H20+water)

Heat transfer fluid
outlet temperature
circulation rate

drop size

28°C
1.1 ¢/sec
2.5mm/10mm

Storage vessel
height of salt phase
volume of salt phase
diameter of cylindrical
vessel required for
10mm drops

0.86 m*

071 m

0.50m/2.17m
149 m®

094 m

Fig. 16 Some rolling cylinder design options with differing rotational drive energy requirements. De-
sign 1 has a cylinder dia. of 61cm(2 ft). Design 2 has the same internal volume but a cylinder
dia. of 30.5 cm(1 ft) which reduces the drive energy to about 1/2 that of design 1. Design 3
also has the same internal volume but a cylinder diameter of 15.3cm (1/2 ft) which reduces
the drive energy to about 1/4 that of Design 1. Designs 2 and 3 are 1/2 the length of Design
1. Design 3 shows 1/2 the necessary number of cylinders."?

3) {2 3 E o] Z(The finned heat pipe
heat exchanger)

R Egol Xy JIFIFAE 4F
458 (Passive type) & 2M 5Y 25 EVI=
9] oA B A A 2F AT VAN AT
I gle Fejolth o] WY & FHL BE

d
Ao} &8 7hEAAH HEFEFHE Nl o] %

[e)

X ojat
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® Heat source region
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Fig. 17 Integration of the finned heat pipe exchanger in a solar heating system

Tei, Teo =Inlet and outlet temperature of collector fluid

=Temperature of the heat storage material

Tui Two=Intet and outlet temperature of hot water

Tvi, Tre=Inlet and outlet temperature of the fluid
flowing through the heating element
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Table. 3 Comparison of the room temperatures for a traditional brooder and the solar brooder

Minimum room T Maxinum room v
Traditional temperature Trm temperature Tgw
kerosene brooder Mean-value Stand-Dev. Mean-value Stand-Dev.
14.45 150 2345 0.99
Minimum room v Maxinum room v
temperature Tgm temperature Tgry
Solar Brooder Mean-value Stand-Dev. Mean-value Stand-Dev.
12.10 1.01 24.66 2.46

Table. 4 Solar brooder balance

Days of Number of | Total weight of Total weight of Average size of the
breeding chickens | of the chickens |food, from the 1*day| animals(“castellana Negra” race).
1 92 4
S 83* 4.540 2.550
9 82 5.970 5.100 7.5>10cm
17 82 10.100 16.600 10— 13cm
24 82 14.990 30.100 11—14cm

%9 died from pullorosis, which was brought from outside, with the chickens.

—Total water comsumption during the 24 days : 33.5 liters.
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