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1. What is Trans-Heat Container System
(abbreviation : THC)
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Heat Source

szl Heat storage tank
exchanger Pump r ]
> Trans Heat
= 2 ol l‘ Container ‘J

Waste incineration
plant

Heat User

Heat exchanger
Hot water

[ Trans Heat 1

Heating

l‘ Container ‘J

Absorption
refrigeration
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e PCM suited to unutilized heat under 200°C
e Not poisonous and not hazardous material
e Commercially available material (=low-cost)

: .| Heat of fusion | Heat Souce Heat Application
Melting Point
PCM Type °C Tem Supply Tem
kJlkg ECp “prC MR Utilities
Sodium Acetate Trihydrate Over 90 Hot
(CH3COONa-3H20) >8 260 Min 70 Less than 45 water,Heating
Erythritol Over 160 AT
| Y :

Heating,

(CaH1004) 118 340 Min 140 Less than 110 _9>_<

Cooling”

>< :Heat source for the absorption - refrigerator
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Large Capacity Type

Phase Change Material (PCM)
Heating oil /

Heat exchanger

THC (Heat Tank)

o Heat tank

- Heating oil is directly contact PCM

- PCM and heat transfer mixture are separated by weight

- PCM: Solid at room temperature, liquid upon heated

- Heating oil: Transfers heat between the PCM and the heat exchanger

o Storage and release through heating oil circulation
- Storage: PCM changes from solid to liquid
- Release: PCM changes from liquid to solid
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Standard Type

/ Phase Change Material

Pump

Heat Exchanger

Heat Tank Heat transfer oil or Water
o Heat tank _ % Heat Tank .
- Shell and Tube heat exchanger % ®
- Heat medium does not directly contact PCM o —| HeatTank = L
- Heat medium: Transfers heat between the PCM and the heat exchanger = o
o Feature =i Heat Tank = | %=
- Heat container does not need to keep horizontal 3|4 o
- Some units joining for necessity of heat capacity —| HeatTank =|§

- e ol ©
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2. Large Capacity Type Reference

e | |
&(\ |
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Recipient
(Heat user)

Location Aomori pref Okinawa pref Gifu pref Tottori pref
System Transtport system Transtport system Transtport system Stationary system
Heat source Industrial waste incinerator Industrial waste incinerator General waste incinerator Factory
(Waste Incinerator) Steam 1.96MPa Steam 1.96MPa Hot water about 68~75°C | Hot water about 70~80°C
@Aomori Fish Farm Kariyushi Kanna Thalasso Laguna Municipal hospital Factory

Warm water warming
(Charged Temp.80°C)

seawater warming

heating ,ot water supply

heating and others

@Private hospital

heating and hot-water supply
(Approximately 70°C)

Supply temp.:
Approximately 70°C

Supply temp.:
Approximately40~50°C

Supply temp..
Approximately 50°C

Transportation distance

(MApproximately 20km
@Approximately 10km

Approximately 28km

Approximately 3km

Phase Change Materal Erythritol Erythritol Sodium Acetate Trihydrate | Sodium Acetate Trihydrate
Charged Temp. Up to 145 °C Up to 145 °C Up to 75°C Up to 70°C
THC introduction number e T 1.4MWh X 3 1.IMWhXx 2 1.4MWh X 2
1.IMWh X 1
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2.1 Stationary Type
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Reference of Stationary Type (spring 2008 ~)

- High
Mineral Water Factory D Collection U:U 1
Low temp heat was exhausted in the past =
Heat is collected from production line >
02N Production area heat loop VvV
Storage temp 70~80°C R <
B ) @ -
- l I]:U Application G:
S >
Release temp 50°C _ W
PCM: Sodium Acetate Trihydrate Office area heat loop
Capacity: 2 x 1.4MWh tanks <
As thermal energy may be stored, time differences Application
of collection and usage does not matter. A A

_ Low
Operational Record 2008/10 - 2009/9 (0] S M

Waste heat 7,092 GJ/ year
Collected heat 5,062 GJ/ year Air Conditioning
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Energy Reduction at Stationary Type

“ Boiler
“ Reclaimed heat from tank
“'Reclaimed heat used directly

" To storage tank
“To climate control

8
|
0:00 6:00 12200 18:00 0:00 6:00 1200 18:00 Time
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3. Standard Capacity Type Reference
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Location

Mle pref

Toyama pref

Shimane pref

System

Transtport system

Transtport system

Stationary system

Heat source
(Waste Incinerator)

Industrial waste incinerator

Industrial waste incinerator

General waste incinerator

Steam 1.96MPa

Steam 1.96MPa

Hot water about 68~75°C

Recipient
(Heat user)

Sunpia Iga Plant Factory Municipal hospital
Warm water warming : . T :
(Chareed Temp.80°C) Water warming for air conditioning Road heating

Supply temp.

heating and hot-water supply Approximately 40~80°C Supply temp.
(Approximately 70°C) (Approximately 15°C during Approximately40~50°C
summer)
Transportation distance Approximately 11km Approximately 3km Approximately 3km
Phase Change Materal Erythritol Erythritol Sodium Acetate Trihydrate
Charged Temp. Up to 145 °C Up to 145 °C Up to 75°C
THC introduction number 0.5MWh X 1 0.5MWh X 2 0.35MWh x 2

SANKI ENGINEERING CO. LTD.
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3-1 Transport Type

AT ﬁ\j\
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Reference: Mie Prefecture

<Heat source>
MIE CHUOH KAIHATSU Co.,Ltd.

eIndustrial Waste Incinerator THC : 1

<Heat Receipient>
Hill Hotel Sunpia-lga

Ot tankx1 e Hot-Spring facility

Excess heat from industrial waste PCM : Erythritol hot water supply, supply temp. about 65°C
incinerator Surplus steam 0.5MPaG Heat capacity : 0.5 MWh

\

< Demonstration >
Term 2014/5 ~ 2015/1
Operation From Monday to Saturday 1/day
The number of transport 161times

;AJ SANKI ENGINEERING CO. LTD.

2011 ~2013... Ministry of
Environment Subsidy

Distance

11km

' Term 2015/10 ~ continuing at present i
i Operation From Monday to Saturday 1/day i

B o e e - e e e e e D e e e R M R M R R REm R M M R REm M M M R R e e e e e
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3-2. Stationary Type




Standard Capacity Type

Shimane Pref.

Heat is used directly during
incinerator operation

Heat utilization

antifreezing fluid

X

Heat soucce

—
Abget= |

> >
Heat Tepid  |Road heating
Exchanger Water

Heat radiation during
an incinerator stop

j Heat
Heat flow
Nocturnal storage

Wastes Hot-water tank Zat tfilr%v)
incinerator y
,_‘.' -»";‘i: ~ S

Hot Water

PCM : Sodium Acetate Trihydrate
Available heat capacity : 0.35MWh/unitx2units

Qé,‘ SANKI ENGINEERING CO. LTD.

« storage
= temperature
g about 80°C

Heat is stored during Trans-heat container
o« ‘ incinerator operation
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4.Conclusion
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e Latent heat storage provides an efficient and stable heat supply for hot water or

room heating.
e Transport system contributes to reduction of CO, emission.
e Feasibility of the system is influenced by traffic regulation, road condition, driver

cost and so on.

If driverless vehicle is authorized near future, feasibility of this system will expand
dramatically.

This development has been carried out with the support of the Ministry of the
Environment.
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Thank you for attention

Please visit our HP
https://www.sanki.co.jp/

(A) SANKI ENGINEERING CO. LTD.  Avatar : Vidnoz Al



References: Driving status



Reference in AOMORI (spring 2008~2014)

Heat source Recipient (heat user)
Waste Incinerator Fish Firm
Excess steam from industrial waste incinerator. Warm sea water up to 20°C

Temperature: 140°C

Distance
20km
(12.4miles)

Containers: 2 x 24t
PCM: Erythritol

Maximum heat capacity: 1.4MWh 2009 Operational Record

Period: Jan 16 to June 10
Deliveries: 214 (1-2 times/ day)

Heat transport: 1000GJ/ year
(Compared to heating oil)

2007 Ministry of Environment Subsidy:
Anti Climate Change Initiative in Waste
Processing Plants

SANKI ENGINNERING CO..,.LTD
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Faclility Overview

Heat Source (Waste Incinerator)

Waste heat
boiler

L
|

_ [\
Heat transfer oil

Heat exchanger

|« |

Exhaust gas

PCM Erythritol

|
J

Storage temp: 140°C .

..
Reciplient
(Fish Firm)

Heat exchanger Heat exchanger

N s

Heat Hot water
transfer oil

Release temp:
\_ 118°C (244T)

20°C (68T)

Aquaculture

Sea

water

tank
"/

SANKI ENGINNERING CO..,LTD
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Heat Storage Operation

O 160 | Heat trans oil container inlet temp | o aA 1.6

oq, 140 — P ——, A S »

""  e—— "

120 — 19

9 I/ Heat trans oil container outlet temp '

§ 100 2 g
80 ‘ . : 0.8

| Heat transfer(MWh) | =

= 60 - 0.6

m\ ’.\I 3 3 3 T : T T 3 3 3 O

£ 4 ' 0.4

3 . | Heat trans ail flow (m3/h |

= 20 - 0.2

o 0 .nl .

1400 14:20 1440 1500 1520 1540 16:00 16:20 16:40 17:00
Time
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Heat Release Operation

o 160 1.6
o
S 140 1.4
o ”*\o,’ Heat trans oil container outlet temp
o 120 e — E— — S S S 1.2
e T T T T T Tttt A
li) 100 AA =t A4 A A A A ATAA | — 1.0
80 M Heat trans oil containerinlet temp | T a 08
S 60 Heat transfer (MWh) 06
S
< 40 “l'\-d\I—T\ l - » » = = = = = 04
2 Heat trans oil flow (m3/h)
= 20 0.2
O ]
0 .0
9:00 10:00 11:00 . 12:00 13:00 14:08

Time
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Reference in Mie Pref. :Summary

<Heat source > <Heat Recipient>
MIE CHUOH KAIHATSU Co.,Ltd. Hill Hotel Sunpia-lga
®\\Vaste Incinerator THC : 10t tankx1 e\Warm-bathing facility
Excess heat from industrial waste | PCM : Erythritol hot water supply, supply temp.
incinerator Surplus steam 0.5MPa | Heat capacity : 0.5 MWh | approximately 65°C

W

Distance

11km

(2014...)

2011 ~ 2013... Ministry of
Environment Subsidy

————————————————————————————————————
—————————————————————————————————

< Demonstration > < Practical use >

Term 2014/5 ~ 2015/1 Term 2015/10 ~
Operation From Monday to Saturday 1/day Operation From Monday to Saturday 1/day :

The number of transport 161times The number of transport 217times

I ( until 2016/6/22 )
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Reference in Mie Pref. : Heat source

< Heat Storage>

PCM : solid = Liquid |

Steam
L 0.5MPaG
> > to a condensation tank

Power strap

Heat exchanger

15
““WH‘!M i, V _

i Lﬁ :.i
Wi

. :l
%

!

TransHeat Container Heat exchanger Control Cabint

SANKI ENGINNERING CO..,LTD
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Reference iIn Mie Pref. : Heat User

< User site . water supply >

| pCM : Liquid=solid |

60°C  70°C

Sl o

Heat Heat oil pump
Exchanger2 Exchangerl

To heat storage tank

Water supply

preheat tank

Heat supply facilities

29
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Operation Results of Heat Release

Mie Pref

erence in

Ref

IIIIIIIIIIIIIIII

9.5kWh/time

<Energy consumption>

IIIIIIIIIIIIIIII

75.4kWh/time

Total

|||||||||

.6%

<Energy Efficiency>
85

IIIIIIIIIIIIII

: 525kWh

* Average heat release

Heat Capacity kWh

< Demonstratic

(Um3) asea|ay 1esH

'©
—
2
(7]
c
©
o
T
[ )

2015/ 1

12

2014/5

Month

<Practice use>

e Transfer oil

(UM>) asea|ay 1eaH

2016/ 1 2

12

2015/10

30

Month
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Reference in Mie Pref. :Thermal Storage

Average of Thermal Storage Rate : Up to 100kW

May.22. 2014
160 800
140 7~ Inlet (°C ) 700 £
‘ | T
120 Outlet (°C) — Heat Transfer(MWh) —{ 600 & z
(0]
100 — 500 € =
OE 80 J 400 z 8
£ 60 - 300 £ 9
(O] . . =
~ Oil Flow(L/min) € £
10 ] 200 £ %
SZ’( 5 %
20 100 &
— Storage Rate(kW) T~ 3
0 / | | O o
7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00

Time
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Reference in Mie Pref. :Thermal Release

(MCase of High load  Juy222014

160 800
140 700 £
IS
120 o Heat transfer(MWh) 600%
o 100 N 500%
= 60 Inlet ——— ~ 300 E
40 i ~—— Oil Flow 200°%
20 ~ e — | 1002
=
o / Lelease rate o &
15.00 16:.00 17:00 1800 19:00 20:00 21:00 22:00 23:00
@Case of Low load Jun 182014
160 800
140 Energy | | — 700 £
saving Heat Transfer 3
120 Outlet —] 600 %
— utle —
S 100 N — — 500
— 60 Inlet. ~ . ————— 300 ¢
40 Oil Flow 200 E
— \ =
20 P ——N LeIe?se Rate, ———— 100 =
0 0 [T
14:00 15:00 16:00 17:00 18:00 19:00 . 20:00 21:00 22:00 23:00 0:00

Time)
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REFFEENCE Toyama . Summary

< Heat source >

<User >

Toyama Kankyo Seibi CO.,LTD.

®\\aste Incinerator
Exces steam 0.5MPa

THC : 10ton tank X2
PCM : Erythritol
Heat capacity : 0.5 MWh

SANKI ENGINNERING CO..,LTD

Distance
2km

(2015...)

Toyama Kankyo Seibi CO.,LTD.

® Air conditioning of the tomato house

Period of heating : Hot water (55°C)
Period of cooling : Hot water75~ 8 5°C

2014. Subsidy of Ministry of Agriculture

term 2015/ 5~

operation From Monday to Saturday

the number of transport

1

1

1

1

1

1

1~ 2 /day i
217times |
1

1

1
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REFFERENCE Toyama : Heat USER

< Heat Storage >

PCM* : PCM : solid = Liquid |
150°C

Steam

Oil

< 0.5MPaG
@ . a
oil pump 2
>

> to a condensation tank

N

Heat exchanger Power strap

Heat storage tank

SANKI ENGINNERING CO..,.LTD

HEAT RECOVERY EQUIPMENT

34



EXPERIENCE Toyama . Summary

< Emitting Heat : Air conditioning>

@ Heating period (\The tomato house
i o1 |50~55C  Transfer oil I
T 42~47 Hot water fan coil unit (FC) The tomato house
F
\ @>§ i ¢ § o—> @ Cooling period The tomato house

. . Heat exchanger Heat storage tank
Absorption refrigertion oil pump
FC FC

|
4 water Transfer oil
8~16°C T - | 75~85°C ,
{ & = | z * 54’ S
E\bsortiov ertion z o —
; 12 ~20°C 70~80C  .ioum : Heat storage tank

Absorption refrigertion

Heat exchanger

35
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EXPERIENCE Toyama
Operative results heat release

————————————————————————————————————————————————————————————————————

<The supply results: All data > ' <Performance: Only as for the complete heat radiation data >

* The supply number of times: 272 times * The supply number (,)f times : 214 times
' * Mean heat release . 463kWh

. Supply heat capacity: 115,890kWh no e
! ! 1@ . 7 |
. » Quantity of city gas reduction : 11,130 m3, 5 Meanheatradlatlonspeed9kW

___________________________________________________________________

___________________________________________________________________________________________

20155 68 78 88 128 2016%4F 18 28
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