COVERED CROPPING SECTOR

Reducing Energy Emissions: What's right for your greenhouse?
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Reducing Energy Emissions: What's right for your greenhouse?
START ADDITIONAL INFORMATION

Usually use 180um for the inside layer, 215um, for the outside layer -
stronger outside as in direct contact with sun, rain, wind, and other
weather elements - thinner plastic, better light transmission. People
are looking more often now at using 200um for the inside layer if they
can get away with the reduction in light transmission as it will last
much longer.

A\ 4

Does your greenhouse have double-pane walls and/or ceilings? ~

According to suppliers a rule of thumb for energy reduction is 30%
improvement from single skin to double skin, and a 50% improvement
from glass to twin-skin.

V"
[ Consider the benefits and requirements for double-pane walls/ceilings blal Q]

The amount of energy savings from single-skin to twin-skin depends a
lot on the environment where you grow. Wet, windy conditions greatly
increase the savings obtained by twin-skin as compared to single-skin.
If the area is quite dry then savings obtained are lower.

°
s usin .
[ Are your greenhouse walls/ceilings made from glass? ]—@% Traditional Quick Solution Q
double-panes
Q Q

°
r I g h t fO r yo u r T|M'BER ME:I'AL (Aluminium or Galvanized)
h ? Single-pane/double-pane plastic Do you expect to reconstruct a new <
greennouse!

Single skin has a light transmission of 96% which will fall to 90% after
a year. Double skin has a light transmission of 80% which if not kept
clean will fall somewhere between 70-80%.

~—

[ Greenhouse structure check

Air gap between layers of 20-30mm provides insulation, (needs pump
to keep it from becoming loose). After 3 years the gap will shrink

to lose 25% insulation; need to adjust the air pumps at this time to
increase pressure to keep them from coming loose.

Q

Installing double-pane - Plastic sheets will require replacing every 8-10 years due to decreased

light transmission.

walls/ceilings may not be
financially viable

sheet walls /ceilings are not suitable greenhouse within the next 10 years?

Plastic sheets will come with a 3-5-year warranty when purchased. The
higher the shade rating on the plastic sheets, the lower the warranty
(reducing to 3 years).

Plastic sheets require regular cleaning to maintain light transmission

. . . Can the greenhouse © (hand wash or water jet).
Does your greenhouse have single-pane plastic sheet walls/ceiling? structure be modified to install
double-pane walls/ceilings? Installation can generally be done while greenhouse is still operational
without removing things other than heating pipes on the walls.
Case Type of Energy savings Comments
. o 1 - Q Study Houses
Could your crop tolerate a reduction of around 20% in light transmission? Installing double-pane walls/
ceilings is not an option Cucumber  1x2000m? twin- When glass and twin- Twin-skin

grower, skin; skin are compared, greenhouse

Consider installing
double-pane walls and ceilings to
save 30-50% of your energy use

Installing double-pane
walls/ceilings is not an

option

N /\{

SEE THERMAL SCREENS

*https://www.eeca.govt.nz/co-funding-and-support/products/covered-cropping-decarbonisation-pathway/tools-and-resources/

Christchurch

Redpath NZ,
Greenhouse
supplier

1x 2000m? glass

Growers moving

to energy
intensity crops

are occasionally

shifting from
single to twin
skin/double
pane

twin-skin shows 13% less
energy demand for the
same size greenhouse
(Note in this example
that the glasshouse

has thermal screens;
adjusting for screens
shows twin-skin using
25% less heat).

Redpath report 30%
energy savings moving
from single to twin-skin,
and 50% savings moving
from glass to twin-skin

uses hot

air blowers;
Glasshouse
uses radiative
pipework for
heating.

Main
consideration
for twin-skin
will be the
frame design;
typically this
is not a major
issue.
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Reducing Energy Emissions: What's right for your greenhouse?

START ADDITIONAL INFORMATION
e Energy savings depend on the type of screen — a supplier stated
> [ Does your greenhouse have Thermal Screens installed? YES N screen material energy saving may be 40-70%. Likely overall savings

of 25-35% of the total annual heat energy input.

Depending on the material selected, screens can also be used for
shading.

Installing thermal screens
isn’t an option; consider the
option of double-panes or

Co-benefits - can grow more resilient, stronger crop; less problems
with rot and mould; increased growing season; stops condensation
drips falling from the roof onto the plants.

Important to get good advice on correct usage of screens. If screens
are purchased through Ludvig Svensson free consulting advice can
be obtained around how to maximise screen effectiveness.

[ Is your greenhouse a multi-tunnel greenhouse?
look into air distribution
fans to improve temperature

consistencies

Thermal screens shouldn’t cause a humidity issue if they are

Thermal Screens [ ]

Do you expect to reconstruct a new greenhouse within the next 10 years? Different screen materials can be recommended based on the
purpose and crop.

¢ Screens will require replacement every 10-12 years, though after 8
r I t O r O u r years reduced benefit is seen from screens because they will get
dirty which limits their effectiveness.

s N Obstructions (lights, fans, heating pipes) can make installation more

Q Q difficult but can usually be worked around.
7 Installing thermal screens ma Is the structure of your greenhouse strong enough for the
u 8 : ) y weight and force of retractable thermal screens? Can it be Luxous type of screens are the type that are most often used for
° not be financially viable . . energy intensive crops as they maximise energy reduction and light
made stronger with reinforcement. e

Vege Fresh Growers talk about their experience of installing thermal
screens: https://youtu.be/5N4ueY)8UGk?si=03wHHVFcU8OOLta

Estimated
Site Energy Savings Location = Comments
Q
Installing thermal screens Is there sufficient space at the top of your greenhouse between the ~ Tomato & 12.5% Tasman Climate control

isn’t an option plants and the roof? vegetable adjustments required

grower to manage screens
effectively. If
retrofitting, it's
helpful to have no
crops planted. Utilise
supplier advice when
choosing best type for
your house and crop.

Consider Installing thermal screens to save 20-30%
of your energy use

Tomato Christchurch  ~2.5-3 year return on
grower investment
Capsicum Auckland
grower
Tomato Auckland Noted difficulties

L ) grower with accurate screen

control

Nursery Auckland Tha

Capsicum Auckland 5ha

SEE DEHUMIDIFICATION grower
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Reducing Energy Emissions: What's right for your greenhouse?

START ADDITIONAL INFORMATION

of greenhouse, space availability, irrigation by flooding, sufficient
head height/truss height. Suspension can be more efficient as heat

Units can be ground mounted or suspended (depending on strength
> [ Does your greenhouse have Thermal Screens installed? ]

May need multiple units per greenhouse - number will depend on
size, no. of plants, irrigation schedule, crop type, outdoor temps.

Q

LS

Dehumidification works well when

. - ,
I S combined with Thermal Screens Is high humidity a problem for your crop?

Good air circulation is required - some units circulate the air
themselves, others need external fans.

Water removed from atmosphere can be re-used in irrigation (after

Dehumidification |

Can result in an increase in production of 15-25%

and humidity rise, exit water can be gravity run).
Energy savings can be 30-50% of the total annual heat energy input.

Other co-benefits include reduced diseases. Longer growing season.

Do you need to vent during
Different sized units can be specified depending on the

° . o
heating to reduce the humidity inside Installing a dehumidification system
all option 1or your e enhouse
requirements (26 - 1,100 L/day)
7 Dehumidification generally runs at night when temperature drops
® and transpiration increases - can use cheaper power if on TOU

| meter

Can your greenhouse be -
modified or operated fully enclosed?

Q Available electrical capacity: need approximately 6-10kW per

Is your greenhouse fully enclosed? 1,000m? (depends on required humidity levels, crops etc.).

View a case study on use of dehumidifying units at Southern Belle

YES greenhouses: https://youtu.be/gZznlrpgSIE?si=zFLYH]p9IxZIHPXo

0 SOUTHERN BELLE

Consider installing a dehumidification

system to potentially save 25-50 % of
your energy use

Savings Thermal fuel use: 25% reduction

N

Production Increase: 15% increase as a result of fungal
disease reduction and CO, retention

Payback: 3-4 years

Number of 2 DG-12 Standard units, each requiring 10kW of
units electricity (DryGair)

Capex $120,000 for the entire installation (2018)

Greenhouse  3000m? twin-skin plastic house
size

Comments Most difficult part of installation was connecting the
system to the climate control system. Southern belle
are located in Matamata

SEE THERMAL SCREEN SEE DOUBLE-PANE
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Benefits of Double-pane sheets



																																																																Outside Temperature		Double-Pane  Plastic Sheet		Single-Pane Plastic Sheet		Glass Window 		Poly Carbonate Sheet

						The most common plastic sheets in the market are 180 μm (0.18 mm), 200 μm (0.20 mm), and 215 μm (0.215 mm). Growers usually use 180 μm (0.18 mm) for the inner layer and 215 μm (0.215 mm) for the outer layer to manage the installation costs. However, it is recommended to use 215 μm (0.215 mm) sheets for both inside and outside due to NZ weather.  
The typical air gap between two plastic sheets is between 20 to 30 mm.  																																																										°C		W/m2		W/m2		W/m2		W/m2

																																																																15		9.02		32.89		31.53		28.67

																																																																16		10.82		39.47		37.84		34.41

																																																																17		12.63		46.05		44.14		40.14

																																																																18		14.43		52.63		50.45		45.87

																																																																19		16.24		59.21		56.76		51.61

																																																																20		18.04		65.79		63.06		57.34

																																																																21		19.84		72.37		69.37		63.08

																																																																22		21.65		78.95		75.68		68.81

																																																																23		23.45		85.53		81.98		74.55

																																																																24		25.26		92.11		88.29		80.28

						Return to the Decision tree																																																										25		27.06		98.68		94.59		86.01

																																																																26		28.87		105.26		100.90		91.75

																																																																27		30.67		111.84		107.21		97.48

																																																																28		32.47		118.42		113.51		103.22

																																																																29		34.28		125.00		119.82		108.95

						By entering the requested information in the table below, the figure will show the comparison of  heat loss (in W/m2) for different wall and ceiling materials, such as double-pane plastic sheets, polycarbonate glassy sheets, single-pane plastic sheets, and glass.  																																																										30		36.08		131.58		126.13		114.69

																																																																31		37.89		138.16		132.43		120.42

																																																																32		39.69		144.74		138.74		126.15

																																																																33		41.49		151.32		145.05		131.89

						Input Required																																																										34		43.30		157.89		151.35		137.62

						Tinside 		°C		21																																																						35		45.10		164.47		157.66		143.36

						Toutside-environment		°C		10

						Wall thickness (Plastic sheet for double-pane system inside layer ), L1		mm		0.215

						Air gap thickness (for double-pane system), L2		mm		10

						Wall thickness (Plastic sheet for double-pane system outside layer ), L3		mm		0.215

						Wall thickness (Plastic sheet for single-pane system), L0		mm		0.2

						Wall thickness (Glass Window), L1		mm		6

						Wall thickness (Polycarbonate Sheet), L1		mm		5







						Thermal Conductivity Table

						Selected Material		Unit		k

						Glass window		W/mK		0.7		Table A-8

						Polycarbonate sheets		W/mK		0.205		Ref 3

						PVC vinyl sheets		W/mK		0.1		Table A-8

						Conductivity Air, 		W/mK		0.025		Table A-15

						Air Convective heat transfer coefficient Table

						CHTC Air, inside hi		W/m2.K		10		Assume/experience

						CHTC Air, outside ho		W/m2.K		20		Assume/experience



Heat Loss Through Greenhouse Walls 



Single-Pane Plastic Sheet	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	32.89473684210526	39.473684210526308	46.052631578947363	52.631578947368411	59.210526315789465	65.78947368421052	72.368421052631561	78.947368421052616	85.526315789473671	92.105263157894726	98.68421052631578	105.26315789473682	111.84210526315788	118.42105263157893	124.99999999999999	131.57894736842104	138.15789473684208	144.73684210526312	151.31578947368419	157.89473684210523	164.4736842105263	Glass Window 	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	31.531531531531527	37.837837837837832	44.144144144144143	50.450450450450447	56.756756756756751	63.063063063063055	69.369369369369366	75.675675675675663	81.981981981981974	88.288288288288285	94.594594594594582	100.90090090090089	107.2072072072072	113.5135135135135	119.81981981981981	126.12612612612611	132.43243243243242	138.73873873873873	145.04504504504504	151.35135135135133	157.65765765765764	Poly Carbonate Sheet	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	28.671328671328673	34.405594405594407	40.13986013986014	45.87412587412588	51.608391608391614	57.342657342657347	63.07692307692308	68.811188811188813	74.545454545454547	80.27972027972028	86.013986013986013	91.748251748251761	97.482517482517494	103.21678321678323	108.95104895104896	114.68531468531469	120.41958041958043	126.15384615384616	131.88811188811189	137.62237762237763	143.35664335664336	Double-Pane  Plastic Sheet	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	9.0203860725239036	10.824463287028685	12.628540501533465	14.432617716038246	16.236694930543027	18.040772145047807	19.844849359552587	21.64892657405737	23.45300378856215	25.257081003066929	27.061158217571712	28.865235432076492	30.669312646581272	32.473389861086055	34.277467075590835	36.081544290095614	37.885621504600394	39.689698719105174	41.49377593360996	43.29785314811474	45.10193036261952	Average Daily Inside Temperature (°C)





Heat Loss (w/m2)
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