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1- Internal melt ice-on-coil

2- External melt ice-on-coil

3- Encapsulated ice

4- Ice harvester

5- Ice slurry
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energy-by-making-ice/19563 '



\ 4
& b oke Gilwe yusd

QIR e

adgl yloe oy

s3le =), V1 % &y =)
L 3 0 yu>d 'y o I j
3 3
o s
ik | e |
" &
3 3
V1 A
V2 i"
3
i
31
e e




\ Internal melt ice-on-coil
3 Slos ; =
j } o] bl Uy, e
S 5udhpdh ksl sibod o o
~ https://www.baltimoreaircoil.eu/en/products/TSU-M-principle- ‘"lﬁ"w r.:Jl'.’.ﬁ Jﬂm “""JISJ"; "
of-operation
@ i SR S g T
= e Jols Szl -
L @ 35 gyl Solu Y
e ol @ =15 e coli ¥

wal b > @ Sip audss al> oy (29,5 sled yogud <ol -F




\ External melt ice-on-coil

O y5loc ogoei "
@. ‘-—-7 — = — t- — —JT- --_ - @ ‘ o ‘

'>' —— e m—— _ — =3 4 b Ak N
= e 9 -G S 3t 8l babiobodf o 1o

https://www.baltimoreaircoil.eu/en/products/TSU-M-principle-
of-operation . ‘Slb‘;k’ :
« @ &Pl dadss Al 0 40 490 L > 5l eolaiul pus -

o

52 5 @ Sipl ddss al> o 0 (2953 slood (o ol Y

S5 s © b5 @ e Al e 4 3 50 o JeSis J S 4 Y
o @D sl @ 5551 duli Al o 40 o35 4 lgd 3s 555 4 5k —F
o2 55,5 ® Lol oL > @




| N—

Encapsulated ice

a9l oy il O les ogzi ®

<l internal melt glgl ancls a9l by i 51 o o )Slos

http://www.airclima-research.com/ice-spray




Encapsulated ice

(Phase change materials) sacaojld poii dlge  ®

o i3 L8 il Slgo

https://www.global-e-systems.com/en/products/gaia-
pem-thermal-energy-storage-ball/




/] = b

Ice harvester and Ice slurry systems

O los ogs ®

ice harvester pwow v S5e ®
el 30 50 (] 0D g jlwZm 50 Fu wdei )
s o0 plamil (hot gas) 15 515 b & (gjbwlas Y

ice slurry piwsw b Spq ®
| ur"_‘ 0ol epsd g leze j0 & wdei )
2 G153 9 €10 5 pumns B> Y

{ /,
C !
PUMP WAIER RECIRCULATION PUMP

https://youtu.be/w816Qq4F7p4
2016 ASHRAE HVAC Systems and Equipment, Chapter 51, p. 51.14



‘\/ﬁ N~

\ (Heat Pipe) ol ,5 ol

g;!.l‘)f ag) LsLlw
b Sy

ol SV g8 b pasinagll i e 3| Vaare le)S dlgf i —Y
sl quo il g3 Yoo U“.?J.o; algl ‘Sb;dli'b'l o o Y

R w ¥ sl o5 oo )5 algd Job 3o Leo cdl -Y
https://Mmics.comlmeuctsm-mesﬂ\Pat- g dg yhad calud wiile elge Jdo 4 oo )5 dgd o ole )5 JEI-F

Ppe B e lo s JU! oy lg) aiz Wb oulple 3 ol S90xs Jole Jlow g5
https://veblsigimtadropen.com/books/electronics-cooling/heat-pipe- 0,5 solaiuwl 3L 0590
and-phase-change-heat-transfer-technologies-for-electronics-cooling Oyl 3929 b —0

Llgn oy 09,5 HALLS b (So5g 5l g pfslr 9 cud )b J s -7
dg oo plonl (ol )S alg) Ayl i




St B

(Thermosiphon) yséwgo )

1 | . . .
-~ Ogmge 3 il Elgil
1- Sealed tube
2- Coil type

VAPOR HEADER

Sealed tube [yg8iwge y i 3 Slee

____ STATICLIQUID LEVEL .

: ' )lus aliss 4 g5k Y
el YU o 50 55 0550 glod M| Y

- ) CUONDEMSATE RETURN LINE

¥, D A

]fASH H\l’b{ﬁﬁt&f d R*nth te &s .1&1? . _ o
‘+—Qﬂl ﬂiﬂ' J?;ap ) f-f: p ':E:_I:'!d':.;-: ‘ cc”l t?‘PE C’WFJ“ 'h r— ‘ijl'Ln'l:

| 7 i el (s Ol s -
q / q Byl s g3l Y

Syl ol 8 Slee jo ope i Jole Jlow pole el Y

A R

2016 ASHRAE HVAC Systems and Equipment, Chapter 26, p. 26-16



] 4
S5 2Lk W piwaw ams lic

<l
lsp ol 35 LS Slamis
27 09 e gl Ol 35 LS Al y s 2bF 27
709t i g ler Sl LS Al <A g
w90 i g len b 35S - R
Aol agly is g lga bz TS Al £l by
92 ol 35 Alma g Slsm OResgn



