Self-evaluation 

Department of Chemical Engineering, NTNU, Trondheim
1. Organization of the Department

The Department can trace its roots back to 1910 when the Norwegian Institute of Technology (NTH) started up in Trondheim with engineering chemistry as one of the seven majors. After the Second World War, three applied Departments were formed, namely pulp and paper chemistry (treforedlingskjemi, 1946), chemical engineering (kjemiteknikk, 1949) and industrial chemistry (industriell kjemi, 1950).  The first two merged in 1985 and a final merger took place in 1999 to get the present Department of chemical engineering (kjemisk prosessteknologi).

The Department is presently organized in 6 research groups:

1. Catalysis and petrochemistry

2. Colloid- and polymers (Ugelstad laboratory)

3. Process Systems Engineering

4. Reactor Technology

5. Separation and Environmental Technology

6. Paper and Fibre Technology

Within the research groups, there are also sub groups; most notably the membrane research group (MEMFO) of Professor Hägg, who belongs to group 5. 

However, just recently it has been decided to merge groups no. 4 and 5 into a new group, provisionally entitled “Environmental, Reactor and Separation Technology”. The reason for the merge is that the already are close ties between the groups, and, to strengthen the area of CO2 caption, which is an increasingly important area for the Department. 

2. Recruitment of researchers

The number of new researchers (post.doc and PhD students) joining the Department is about 20 annually. Lately, it has become increasingly difficult to recruit Norwegians; partly because our number of Master students is low, and partly because the job marked for our candidates is excellent. However, recruiting good researchers internationally is fairly easy.

A fair number of doctoral students spend some of their time at foreign institutions. Such exchange is particularly important for Norwegian students who have spent all their time at our Department at NTNU. However, as noted this fraction is presently very small. For example, in 2007, only 1 of the 15 incoming PhD candidates came from our Department. 

For additional information about the Department, see the Annual Report for 2007 (enclosed).

3. Leadership of the research
3.1 Faculty hiring

The main tool for long-term leadership of the research is the allocation of positions and choice of research area for new faculty. The Department has been through a major and successful replacement of its academic staff over the last 10 years, with 15 out of 19 of the full-time faculty being hired since 1997. The 4 “remaining” ones are:

· Anders Holmen (catalysis, born 1941)

· Hallvard Svendsen (reactor technology, born 1948)

· Sigurd Skogestad (process systems engineering, born 1955) 

· Edd Blekkan (catalysis, born 1957). 

The 15 new faculty hired since 1997 are (the ones marked with * have a PhD from our Department, and ** have both MS and PhD from our Department)):

Catalysis Group

De Chen*

Catalysis


 
Born 1962
Hired 1998

Hilde Venvik*
Catalysis (Statoil hydrogen 2004-09) Born 1968
Hired 2004

Magnus Rønning*
Catalysis



Born 1969
Hired 2002

Colloid Group

Johan Sjøblom       
Colloid science

 
Born 1953
Hired 2002

Gisle Øye

Colloid / nano



Born 1972
Hired 2005
Wilhelm Glomm*       Colloids and bionano


Born 1973
Hired 2006

Process Systems Group

Heinz Preisig              Process systems engineering 

Born 1951
Hired 2002

Tore Haug-Warberg
Thermodynamic calculations
 
Born 1958
Hired 2002

Nadi Bar            
Systems biology


Born 1974
Hired 2008

Reactor  Group

Magne Hillestad** 
Process design

 
Born 1956
Hired 2007

Hugo Jakobsen**
Reactor technology and fluid flow 
Born 1965
Hired 1997

Separation Group

May-Britt Hagg
Membrane technology

Born 1957
Hired 2001          Jens-PetterAndreassen*   Crystallization


Born 1971
Hired 2003
Paper and Fibre Group

Størker Moe

Pulp and paper

 
Born 1963
Hired 1997

Øyvind Gregersen**
Pulp and paper


Born 1970
Hired 2003

This large change in academic staff has closely followed the Departments Strategic Plans, which were based on the 1997 Research Council Evaluation of our Department (Weitkamp). In particular, the complete change of the research focus in the polymer/colloid group is based on the recommendations from the Weitkamp report, and the changes were made possible through a Strategic Reorganization Project (2003-2006) financed by the Norwegian Research Council.
As noted above, 8 of the new hirings come from our own Departments, although some of them have MS degrees from other fields, like Physics (Venvik) and Chemistry (Rønning).  Three “senior” hirings from the outside are

· Professor Johan Sjøblom was hired from the University of Bergen, we he had a very strong group in colloids and physical chemistry (excellent rating in Weitkamp report).

· Professor May-Britt Hägg was hired from the University College in Telemark where she had a very strong group on membranes (excellent rating in Weitkamp report).

· Professor Heinz Preisig was hired from the University of Eindhoven where he held a chair in control systems (in the physics faculty)

One of the objectives for the hiring has been to get a good age distribution and avoid an “age plug” that would block new positions for the next 30 years. 
It is believed that the new hirings with their respective research areas have put the Department in an excellent position for future developments. The new hirings has led to a marked increase in research output. In 2007, the number of credited publications in international journals reached 108, after having increased steadily over the last years from 46 (2003), 48 (2004), 76 (2005), 74 (2006), to 108 (2007). The number of  “official publication points” in 2007 was 99,6 or 2,6 points per research man-year (academic faculty, postdocs, researchers). This ranks us as number 21 among all Departments in Norway, and number 7 at NTNU. Furthermore, 15 Ph.D. graduated in 2007, which is equal to the all time high from last year (2006). In summary, the research output remains very strong, and the Department continues to attract significant research funding, as can be seen from the number of new PhD students, which was 18 in 2006 and 15 in 2007. The number is expected to remain high in 2008, partly because of a number of new projects funded by the GASSMAKS program of the Norwegian Research Council (NFR).

The experimental activity of the Department has increased strongly over the last 10 years, which has sharply increased the demand for support personnel (technicians and engineers). The Departments is working on obtaining NTNU funding for at least two new technical positions (which seems likely, because a lot of technical staff is retiring at NTNU and our Department has a small technical staff compared to the other departments within the Faculty).

3.2 Infrastructure
A second tool for long-term leadership of research is to provide infrastructure for the research. The department has not been in the fortunate position of getting new buildings, but nevertheless there has been a significant improvement of the laboratory infrastructure over the last 10 years. This is still ongoing, and the plan is to completely renew building K4 during 2009. The upper two floors of K4, which have been empty since the Material Science Group moved out in 2005, is planned to house the department’s activity in the CO2 area, and it is also planned to house faculty from other departments (mechanical engineering) and from SINTEF.

The infrastructure investments have been partly financed from funds from the Department, but most of it comes from central University funds,

3.3 Research funds
The funding for PhD and postdoc research mainly comes from grants made to individual faculty members, based on applications to the Research Council or through industrial contacts. There is also some allocation of strategic funds from the University  and “free” PhD positions from the University, but the decision about their allocation is not made at the Department level, although the Department of course has some indirect influence.

The department as such has very limited research funds, so the possibility for the Department to steer the research using money is limited. Over the last 10 years, the Department has had funds for 8 man-year PhD positions (corresponding two “full” 4-year PhD positions), which have been used to give most PhD student an extra 9 months (on top of the 3 years financed by the research council), of which at least 50% is to be used for teaching assistance for the Department. However, just recently (from 2008), these positions have been eliminated, so at present the department only offers new PhD candidates 3 months extra, with another 6 months extra for those who are directly involved as teaching assistants in laboratory courses.  
In summary, the main leadership at the Department level, is then through the initial hiring, and indirect influence through discussions with individual faculty on possibilities for applying for grants. This has generally proved to be a very successful approach, as the funding situation is very good in most areas.

3.4 Day-to-day leadership of research

In terms of day-to-day leadership of the department, there is a “leader group” meeting about every two to three weeks. Here plans for positions, infrastructure and equipment are discussed. For example, in the last meeting (April 2008), it was decided to merge the two research groups for separation and reactor technology.

Professor Sigurd Skogestad has been Head of Department since the merger in 1999, and he will step down when the present 4-year terms ends in mid-2009.   

4. Strengths and Weaknesses (SWOT)
Professional, financial, organisational

Strengths

· Strategic position as the main chemical engineering activity in Norway

· Strong faculty with research areas that are relevant compared to international trends for research

· Good laboratory facilities

· Good cooperation with SINTEF 

Weaknesses

· Too few students at the Master level

· Too few support technical positions 

Problem areas

· Increased focus from NTNU (and especially from the “local” NT Faculty) on non-scientific issues (budgeting, overhead, costs) which may demotivate the academic staff.
5. Previous evaluation of basic research in chemistry
The recommendations from the previous study in 1997 have been followed quite closely; see item 3 above.

6.  Strategy and plans for the future
The Department strategic plan, which has been focused towards academic faculty hiring, has been followed successfully over the last years. We are now at a point where no major changes of permanent academic faculty are planned for the next ten years. This is because no people are retiring, and because there is no plan to expand of the permanent academic staff (one reason being that we have students at the Master level are low, which makes it difficult to justify new positions). However, the future can never be planned in detail; and since the Department is central in many current research trends, it is likely that changes will happen. 
The balance between men and women in the Department is acceptable on the researcher level, but not on the faculty level, where only 2 (Hägg, Venvik) of 19 full-time faculty are women. It is not likely that this situation will improve much in the next years, because, as just mentioned, there are few people retiring. The next person to retire is Professor Anders Holmen in 2011, but his “replacement” has already been made because Venvik has a temporary 5-year financing through StatoilHydro. Following this, the next faculty to retire is Hägg in 2017, and she is a woman.  As indicated, it is likely that we will hire new faculty before this, for example in the CO2 area, but these positions will then probably have to be founded from sources outside the Department.

In terms the future plans for research, a main ambition is to firmly establish the Department as the National Center for Research on CO2 removal. The CO2 activity was among the SFF finalists in 2006/07, and was very close to receive this prestigious recognition and funding from the research council. We are aiming at further strengthening the activity, in cooperation with SINTEF and other Departments at NTNU. For this reason, we are renovating the upper two floors of building K4, and we have also merged two research groups to strengthen this area.

7.  Infrastructure (including major pieces of equipment)
Laboratories and offices

The Department in housed in Chemistry buildings K5 and K4 (upper two floors under renovation) and has two large experimental halls (in what could be called “K6”). In addition, the pulp and paper group is located in the PFI-building across the street. Part of the Colloid group (Ugelstad laboratory) is also temporarily located in the PFI building. 

The Department and University have over the last 10 years invested a lot in infrastructure to laboratories and buildings. A complete renovation of the main lab in the 3rd floor in Chemistry building 5 (K5) was completed in 2007. About 2/3 of the total cost of about 6 million NOK were paid by the Department, which unfortunately has almost exhausted our savings. 

The renovation projects are still ongoing, and we have finally started the work in building K4, which is expected to be finished in 2009. 

Instruments

The experimental activity has increased substantially during the last 8 years built up, and the Department has acquired a substantial amount of instrumentation, particularly in the “lower” cost range from KNOK 200 to KNOK 600.  In addition, the following major equipment acquired (> 700 KNOK) has been acquired over the last 10 years:

	Equipment
	Research group
	Amount

	TGA DSC
	Catalysis group
	KNOK 1288

	Integrated High resolution laser Raman instrument for confocal punctual analysis


	Colloid and Polymer Chemistry
	KNOK 3300

	High speed videocameras for droplet collision and entrainment studies - 
	Reactor technology
	KNOK 700

	Absorbtion laboratory pilot plant for CO2 capture studies 
	Reactor technology
	KNOK 4000


8. General conditions for research

The Department is generally satisfied with the conditions for research. 

9. Other information of relevance to the evaluation

There are close links with SINTEF and SINTEF personnel are located in out buildings. In particular, this applies to the Catalysis Group and to the Reactor Group.

PAGE  
2

