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CALBEE, Inc.

Shin-Utsunomiya Factory
Location

18-7 Kiyohara Kogyo Danchi, 

Utsunomiya City, Tochigi Prefecture
Phone

 +81-28-670-5211

http://www.calbee.co.jp

Known for products that include “Potato 

Chips”, “Kappa Ebisen”, “Sapporo Potato”, 

and “Jagariko”, among others, CALBEE,Inc. 

is a snack manufacturer that continues to 

expand its line of tasty snacks that boast 

freshness, made from ingredients to enhance 

natural flavor and nutrition.

Of its 15 factories, the Shin-Utsunomiya 

factory that covers the East Japan region 

ships nearly 20 billion yen worth of goods, 

with a production share 18% of all factories. 

It is one of CALBEE Group’s central 

production bases. (FY2011 results)

Some of the key products shipped from the Shin-Utsunomiya Factory ℃

℃

℃

 
 

Advantages

■Heat loss

65% reduction
100%

35%

■Use of water supply

60% reduction
100%

40%

■Primary energy consumption

43% reduction100%

57%

■CO
2
 emissions

48% reduction
100%

52%

Heat recovery heat pumpHeat recovery heat pump

*Graph figures courtesy of CALBEE,Inc.

At this plant, wastewater is heated at the anaerobic wastewater treatment facility, in order to 

stabilize the processing capability. In place of the steam boiler that had been used for this 

heating, the installment of the heat recovery heat pump greatly contributed to the reduction 

and heat loss of primary energy usage, demonstrating a high energy and CO
2
 effect.

CALBEE, Inc.

Shin-Utsunomiya Factory

Food manufacturer

Introduction of heat recovery heat pump to the 
wastewater treatment facility proved 
energy saving and CO

2
 reduction

Stability of the temperature and amount of wastewater
Ins ta l la t ion o f heat recovery heat pump was determined based on the assessment that th is heat 

recovery heat pump could be used in wastewater t reatment fac i l i t ies, because the temperature of 

s team-heated wastewater af ter t reatment ( t reated water) is s table as a heat source and a cer ta in 

amount of heat can be obtained continuously,

The decisive factor

Reduction of the energy consumption
The ins ta l la t ion o f a heat recovery heat pump reduced pr imary 

energy consumption by 43%.

Reduction of the  CO
2
 emissions

With the reduction of energy use, CO
2 
emissions were down by 48%. 

●Conditions for calculating primary 

   energy consumption

◎Power (daytime) … 9.97MJ/kWh (*1)

◎Power (night) … 9.28MJ/kWh (*1)

◎City gas …45MJ/Nm3 (*1)

*1: Act of the Rational Use of Energy

*2: TEPCO FY2011 fiscal value

*3: Gas company published values

Reduction of the heat loss
As it was no longer necessary for steam to be drawn from the boiler 

in the factory 250 meters away in order to supplement the heating 

capacity, it was possible to reduce heat loss by 65%.

Reduces use of water supply
The amount of water supply used in the boiler was reduced by 60%.

Decreases discharged water temperature
T h e h e a t r e c o v e r y h e a t p u m p r e d u c e s t h e t e m p e r a t u r e o f  

discharged water, which reduces the environmental burden.

●Conditions for calculating CO
2
 emissions

◎Power …0.375kg-CO
2
/kWh (*2)

◎City gas …2.29kg-CO
2
/Nm3 (*3)
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Dependence on the boiler, heat loss
No use for exhaust heat

“When the plan was officially decided  to be put into 

action, and with a backdrop of great achievements 

in previous environmental investments, I thought, 

in this growing momentum meant , I should take the 

opportunity to try something new,” reflects Factory 

manager Sakai. 

S ince the factory was newly establ ished in 1995, 

anaerobic wastewater t reatment equipment has 

been used. With this method, i t was necessary to 

ra ise the temperature o f d ra inage water to over 

35℃ in order to stabi l ize processing capacity. For 

this reason, three boiler systems – the city gas fuel 

type that was installed in the wastewater treatment 

f a c i l i t y,  t h e b i o g a s t y p e w h e r e m e t h a n e g a s 

generated by the wastewater t reatment is turned 

into fuel, and the city gas fuel type placed within the 

f ac to r y f ac i l i t y – we re used t o c rea te s team to 

directly heat wastewater.

The issues were heightened dependence on the 

b o i l e r ,  h e a t  l o s s f r o m s t e a m p i p e s ,  a n d t h e 

existence of wasted heat that could not be used.

Heat loss was especial ly s igni f icant in the steam 

pipes drawing from boilers placed within the factory 

to maintain heating capacity. Yearly heat loss was 

said to be up to 4,833GJ per year.

E n e r g y  S u p e r v i s o r  A b e  o f  t h e  E q u i p m e n t  

Maintenance Team says, “The length of the p ipe 

reaching f rom the boi ler room to the wastewater 

treatment facil ity was 250 meters. Heat was lost on 

the way.”

B e c a u s e w a s t e w a t e r ( t r e a t e d w a t e r ) t h a t h a d 

reached 35℃ was drained without ever being used 

for other purposes, there was the concern that it ’ s 

higher temperature than normal one would impact 

the environment.

A m i d s t  t h e s e c i r c u m s t a n c e s ,  t h e r e w a s a n 

i ns pec t i o n o f t he f a c t o r y base d on t h e En e r gy 

Conservation Law in 2009 providing an opportunity 

for the ent i re scheme to fu l ly be rev iewed. Af ter 

se r ious de l ibe ra t ion , i t was dec ided tha t a new 

system based on a heat recovery heat pump would 

be installed.

Re-using energy that had been 
wasted

In the new system, the heat recovery heat pump 

makes warm water at 50℃, by using the heat from 

high-temperature treated water that is transferred 

out o f the t reatment tank and in to the d ischarge 

tank as its heat source.

T h e  w a s t e w a t e r  d r a w n  u p  f r o m  t h e  

high-concentration adjustment tank is heated with 

the warm water made in the heat pump and sent to 

the pH adjustment tank. Meanwhi le, because the 

hea t o f the t rea ted wate r tha t i s d rawn f rom the 

d i s cha r ge t an k i s r ecove red b y t he hea t pu mp 

d u r i n g t h e p r o c e s s o f m a k i n g w a r m w a t e r, t h e 

temperature declines.

Due to this system, our dependence on the boi ler 

reduced s igni f icant ly and el iminated the need to 

send s team f rom the bo i l e r room in t he fac to ry 

f a c i l i t y.  M o r e o v e r ,  b e c a u s e t h e w a s t e w a t e r 

t empe ra tu r e a t t he t ime o f d i s cha rge cou ld be 

lowered, this led to the reduction in environmental 

impact.

“When I saw the effects of energy-saving,  realized 

that the energy we had been throwing away was 

be ing re turned as our own. I cou ld t ru ly fee l the 

worth,” says Factory manager Sakai who expects 

t o r e c o v e r t h e c a p i t a l i n v e s t m e n t f o r t h e n e w 

system in approximately 3.2 years, due to great ly 

contro l led running costs f rom the energy-saving 

effect.

Energy-saving and improved 
productivity are two sides of the 
same coin

S h i n - U t s u n o m i y a F a c t o r y ’ s e x p e r i e n c e a n d 

performance has been reported to CALBEE’ s other 

factories and introduction of the heat recovery heat 

pump in other factories is now being considered for 

the entire Group.

Energy Superv isor Abe says tha t even a f te r the 

new system is instal led, exist ing inspect ions and 

improvements wi l l lead to the next s tep, he says, 

“ T h e m o s t  i m p o r t a n t  t h i n g t o c o n s i d e r  w h e n 

broaden ing and deepen ing hardware use is the 

a c c u m u l a t i o n  o f  e x p e r i e n c e .  C o n t i n u e d  

improvements will further raise capability.”

Fac to ry manage r Saka i says tha t he w i shes t o 

c o n v e y  t h e  m e s s a g e  t o  e m p l o y e e s ,  t h a t  

energy-saving and improved product iv i ty are two 

sides of the same coin. “The approach to improving 

eff ic iency and e l iminat ing heat loss a lso lead to 

energy-saving and improved productivity. Not only 

a capi ta l investment, but also a smal l suggest ion 

could lead to a significant approach. I will talk to the 

e m p l o y e e s  a b o u t  t h i s  a s  I  c a r r y  o n  w i t h  

improvement activities.” 
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CALBEE,Inc.

East Japan Business Headquarters

Shin-Utsunomiya Factory manager

Mr. Hiroshi Sakai

City gas boiler

Methane gas boiler

Methane gas

Supply during heating shortage only

Industrial
wastewater

Steam

Treated water

Discharge tank Treatment tank pH adjustment
tank

Wastewater treatment
facility for heat exchanger

Wastewater treatment
facility for heat exchanger

High concentration
adjustment tank

Sent to final treatment
plant at temperature
close to natural environment

Heat recovery type
heat pump

CALBEE, Inc. Shin-Utsunomiya Factory
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East Japan Business Headquarters

Shin-Utsunomiya Factory Maintenance Division

Equipment Maintenance Team

Energy Supervisor

Mr. Wataru Abe

Boiler

Boiler

Boiler

The infrastructure line connecting the first connection building 

with each facility.

With the distance, heat loss was inevitable.

Outer view of wastewater treatment facilities. The water tank

is buried underground.

The pipe connected to the back of the heat pump.

 

Heat recovery type heat pump  Kobe Steel, Ltd.
Heating capacity：461.3kW Power consumption：111.9kW   Hot water temperature：40℃ in / 50℃out

■ System overview

■ System flowchart

2015.03

[information obtained December 2012]
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タイプライターテキスト
Remarks:The position of Mr. Sakai and Mr. Abe, and the product made by CALBEE, Inc. are those at the time of the interview.




